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VIEW OF THE SYSTEM OF THE VISCERA, AND OF THE 
STRUCTURE OF GLANDS. 


Iw this lat volume we have to comprehend the 
anatomy and fundétions of the feveral vifcera of the 
abdomen and pelvis, confidered not only as individual 
parts, but as connected together and as forming with 
the lymphatic and circulating fy{tems of veffels a great 
part of that chain of mutual dependance and relation 
which conftitutes the animal ceconomy a whole, It 
becomes neceflary therefore to take here a flight and 
curfory view of the ceconomy of the inteftinal canal 
and abforbing fyftem, including at the fame time fome- 
thing of the hiftory of opinions regarding fecretion and 
the ftructure of glands. It will be underftood, that 
thefe introductory obfervations are meant only to com- 
bine the feveral parts, and to prevent that manner of 
defcription, which is neceflary to accuracy and minute- 
nefs, from leading us to confider the feveral parts as 

diftinét and infulated. f 
An animal body is. never for a moment ftationary : 
the remoteit part is in action, and every point is fuffer- 
ing a perpetualchange. From the firft moment of our 
exiftence we have commenced a revolution: we, by 
flow degrees, advance in activity and {trength, and ripen 
to maturity ; but by as flow and as lure gradations we 
Ba deciime 
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decline to feeblenefs and infirmities: and the more ras 
pidly that animals advance in the firft ftage of their 
progrefs, fo is the proportion of their decline. 

But it is not in obferving the changes of the animal 
body from youth to age that the operations of the © 
ceconomy are the moft interefling. It is when.we find 
the living body to confilt of parts performing a variety 
of fun@tions, and thefe connected and mutually de-_ 
pendant; when we fee the circulating fluid throwing 
out fluid and folid fecretions to build up and fupport 
the body, which is in inceflant and daily decay. 
Again, our admiration is ftrongly excited when we 
obferve the fy{tem to confift of fluids and folids, and 
the exiftence of the animal to depend upon the balance 
of their power; the fluids feparating and combining 
in new aflinities, and forming the various fecretions ; 
and the folids having a¢tion, and that action controlling 
the affinities and new combinations of the circulating 
fluids. We find that life fubfifts by the due aétion of 
folids and fluids; or that an incomprehenfible influ, 
ence in a living body is exerted on the latter, and that 
the chemift can never fo combine the fluids out of the 
body as to imitate the changes produced in a living 
fyftem of fluids and veflels. Forgetting that animation 
is the effential character of living bodies, phyfiologifts 
have too much endeavoured in every age to explain 
the phenomena of animated nature by illuftrations 
drawn fram mechanics, chemiftry, or hydraulics. 

In a body in which there is life there is a perpetual 
waite ; firft by fecretions, which for particular purpofes 
are thrown into the cavities, and afterwards carried 
out of the bo~y entirely by the excretions of the kidney, 

the 
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the perfpiration by the furface, the exhalation by the 
lungs, the fecretions of the internal cavities as of the 
inteftines. But more than this,‘ there is a decompofi- 
tion of the folids of the body which are carried into the 
circulating fluids, and finally difmiffed from the fyftem. 
Laftly, we cannot but obferve, that even the powers 
of mufcilar motion, nay, the powers of the mind and 
of the fenfes, are exhaufted by exercife, and renovated 
through the influence of the circulation. The conti- 
nued action of a mufcle is followed by feeblenefs and 
the continued impreffion of the rays of light exhaufts 
the retina, fo that the object becomes firft faint and 
then vanifhes. 

Since there is wafte of the folids and fluids, and 
exhaultion of the energies of the fyftem, fo alfo muft 
there be a fource of fupply, and means of renovating 
its action. Accordingly animals have appetites requir- 
ing the fupply of food, and the call of hunger is 
controlled by the neceflities of their fyftem. When 
food is received into the firft pafflages, there is thrown 
out from the flomach a fluid which diffolves it, changes 
its properties, and is itfelf effentially altered. The 


work of affimilation is thus begun. As this converted . 


fluid takes its courfe through the inteftines, it is more 
and more changed; more aflimilated to the nature of 
the peculiar fluids of the animal; and having ftill ad- 
ditional fecretions united to it, particularly the bile, it 
is by thefe means feparated from the groffer parts of 
the aliment. This fluid, which is now called chyle, is 
abforbed by a particular and appropriate fyftem of 
veffels, which, from their conveying this white and 
milky-like fluid, are called the lacteals. The lacteal 

aren Be veflels 
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veflels carry the-chyle to the thoracic du&, the trunks 
of the abforbing fyftem; but not dire@tly ; for the 
chyle is depofited in the mefenteric glands, from which 
it is again abforbed and carried‘forward. Or if we 
fuppofe thefe glands to be merely convoluted veffels, 
its flow is at leaft delayed, fo that it is not at once 
thrown into the mafs of circulating fluids. 

We find then that the ftomach performs digeftion, 
and the f{pleen, we will venture to affirm, is fubfervient 
‘toit. ‘Fhe fecretion of the liver we find to prepare 
the chyle for abforption, while at the fame time it is 
the peculiar ftimulus to the inteftines. The pancreas 
pours out a fluid which tempers the acrid bile. The 
fuperior part of the inteftinal canal abforbs the nutri- 
tious fluid or chyle, while the grofs remains of the 
food move on to be depofited in the great inteftines. 
The great inteftines are not only receptacles, but form 
at the fame time an extenfive fecretmg furface ufeful 
in the ceconomy, by throwing off the walte of the 
fyftem. 

The la€teal veffels, which take up the chyle, are but 
branches of the fy{tem of abforbents—which is a fyf- 
tem confifling of two great diviftons, the latteals and 
lymphatics: the firft receiving the nutritious fluids 
from the inteftinal canal, and the latter being abfor- 
bents, taking up the fluids which have been thrown 
out upon the cavities and furfaces of the body; and 
we prefume upon the folid parts of the body alfo. 
Thus the new fluids, rich in fupplies, are mingled with 
thofe which are fraught with the wafte and decompo- 
fition of the fyftem. The thoracic duét, the trunk of 
this fy{tem, conveys thefe fluids thus ie together 
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into the right fide of the heart, where they are.re- 
ceived into the vortex of the circulating red blood. 
Thefe fluids, now agitated and wrought up with the 
blood in the cavities of the heart, are fent through the 
circulation of the lungs, and fubmitted to the influence 
of their a&tion and the expofure to the atmofpheric 
air. 

When chyle is formed in the ftomach and inteftines, 
it is obferved to confift of albumen, ferum, globules, 
and falts: but the change which it may undergo by its 
reception into the lacteals, its being depofited in their 
glands, its mingling with the lymph, its agitation in 
the heart, have not been obferved, though it is natural 
to fuppofe that by degrees it aflimilates in its nature to 
that of the circulating blood, and does at laft become 
perfectly fimilar by the operation of the lungs. 

By the expofure of the circulating fluids to the at- 
mofphere in the lungs a gas is abforbed, which becomes 
an active principle in the blood, and from the blood is 
communicated to the folids. 

That the blood of an animal has properties which 
diftinguith it from mere matter we readily allow; but 
to fay that it poffeffes life is to ufe a term in which few 
will acquiefce. It poffefles properties while circulating 
in the veffels diftinét from thofe which it fhews out of 
the body; and thefe do not depend on- the agitation 
and inceffant motion; nor on the degree of heat, nor on 
any fimilar circumftance, but apparently on fome fecret 
influence which the veffels exert over it. ‘The analyfis 
of the blood by the chemifts holds out to us little hope 
-of advancing in the knowledge of the ceconomy of a 
living animal. Chemiftry, when applied to the ana- 
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lyfis of animal matter, leaves its devotees ina perplexity 
of knowledge and difcoveries which havé no end, and 
which point to no conclufion. 

There are produced from the blood a variety of 
fluids by organs which are called glands, and the form- 
ation or feparation of thefe fluids is fecretion. But 
the folid parts of the body ought to ‘be confidered 
as fecretions equally with the matter which flows from 
the duéts of glands. For there is formed and depo- 
fited from the blood, during the round of its circula- 
tion, bone to fupport the incumbent weight of the 
body; mufcular fibre, to give it motion; as well as 
all the other variety of folids and fluids. The only 
difference betwixt thefe folid depofitions from the’ 
blood and the glandular fecretions is, that the former 
are {till within the influence of the vafcular fyftem, and 
that they are decompofed and re-abforbed, conveyed. 
again into the mafs of circulating fluids before they 
can be finally expelled from the body. . 

The chemifts have obferved the divifion of animal 
bodies into folids and fluids, but the fubdivifions of 
thefe are very inaccurate. ‘The fluids they have dif 
tinguifhed into three clafles ; 1t, Recrementitious hu- 
mours, which go to nourifh and fupport the body 3. 
adly, ‘The excrementitious fluids, which are carried 
out of the body by certain emunctuaries; and the 
3d are of a compound nature, being partly recremen- 
titious and partly excrementitious. We muft obferve, 
however, that the fluids enumerated under thefe heads 
thew it to be a very incorreét arrangement. The fir 
divifion comprehends the fat, the marrow, the matter » 


ef internal PO and the offeous juice. The 
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fecond comprehends the fluids of infenfible tran{pira- 
tion, the fweat, mucus, cerumen, urine, foeces. And 
the /g/ divifion comprehends the faliva, the tears, the 
bile, the pancreatic juice, the gaftric and the intef- 
unal juice, the milk, and the feminal fluid. . To attend 
to their arrangements of the folid parts of animals 
would be equally far from ferving any ufeful end ; for 
they have thrown together parts fo difcordant in func- 
tion and fo unlike in ftru€ture that they can be of no 
ufe in a general view of the ceconomy, and cannot in 
chemical analyfis thew a uniform refult *. 

Perhaps all the correctnefs to which we can at pre- 
fent pretend is fome fuch divifion as this. Befides 
forming the folid mafs of the animal body, thefe 
fecretions are drawn from the blood: fluids which 
are fubfervient to the affimilating of new matter to the 
fyftem; fluids which are ufeful in preferving the mo- 
bility of parts; and, laftly, the fecretions which con- 
vey away the-wafte and debris of the body, which is 
fucceflively replaced by the appofition of new matter. 

From this fhort view of the fyftem we underftand 
how inceflantly the powers are {pent in action, and the 
fluids exhaufted by depofition and fecretion, and how 
effential to life the funGtions of thofe parts are which’ 
act upon and affimilate the food. It is the confidera- 
tion of thefe parts which forms the fubject of the firft 
fection of the prefent volume. Asin the confideration © 
of thefe functions the ftru€ture of the glandular organs 
becomes a chief fubjec&t of inquiry, it will be natural 
at prefent to confider in a general way the opinions 


* See Fourcroy’s Analyfis of Animal Subftances. 
which. 
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which have béen entertained regarding the tiuuré of 
glands. 

The peculiar nature of that ‘otyatization by which 
the feveral fecretions are formed, has hitherto eluded 
abfolute proof by experiment or difleGtion. It is 
imagined that there are fome organs which do little 
more than feparate the parts of the blood like to the 
exudation by exhaling arteries. But neither in: the 
exhalent arteries nor in the fimpler organs can I 
imagine a fimple ftraining of the blood, but rather 
that the fame principle influences all, and that the 
feveral varieties of fecretion depend upon a modifica- 
tion of the ation. It would appear that the fluids in 
circulation and the veflels containing them muft reci- 
procally affect each other: we know that a change on 
the {tate of the circulating fluids will alter the nature 
of the glandular action, and an excitement of the 
gland will ftill more powerfully change the nature of | 
the fecretion; the ative power of the folids appearing 
to be an agent which controls and diretts the che- 
mical affinities. : 

We are {truck with the variety of form in hittie fe- 
creting organs. We fee a fimple furface pouring out 
its fluids; or a fimple canal into which the arteries 
throw out the fecretion. We find again the fecreting 
veflels and their du€ts convoluted and maffed together _ 
forming proper glandular bodies; of which kind are 
the folid abdominal vifcera. 

When we difleét the glands we do not find them to 
have a fimilarity in ftructure. Thus the fubftance of 
the liver, the kidney, the tefticle, &c. are quite unlike, 
and as their fecretions are different fo are their fym- 
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patties: the effe€t of difeafe upon them, and the 
tonfequences of medicine operatirig through the ge. 
neral circulation will be to attach to one individually, 
leaving the others in their accuftomed ation. Glands 
are different not only in their outward form; their 
general appearance when cut into, and the manner of 
the connection of their parts, but alfo in a remarkable 
manner in the length, fize, and form of their veflels and 
duds. 

In confidering the opinions of phyfiologitts or amas 
tomifts regarding glandular fecretion, and the ftru€ture 
of glands, we find in the firft inftance that the old 
phyficians contented themfelves with faying that the 
glands~or vifcera poffeffed a peculiar power to fele& 
and feparate the fluids from the blood. The next 
clafs had recourfe to hypothefis: they fpoke, of the 
feparation of certain parts by means of fermentation *, 
or by a kind of filtering through the pores or veflels 
of glands; that thefe pores allowed only particles of a © 
particular fize or figure to pafsthem +. It was oppofed 
to this hypothefis, that the thinner fluids muft have run 
through the organs deftined for the groffer fecretions. 
But when a theory fuch as this is received no argument 
nor proof feems neceflary to overthrow it. Relting 
upon authority alone, it {tood until it was overturned 
by the fafhion of new doétrines: one equally puerile 
was raifed upon its overthrow. 

We obferve, fays the founder of this theory f, that 
wet or oiled paper will only tran{mit fluid of that 


* Van Helmont. Vieuffens, &e. 
+ Charleton, Defcarte:, Borelli, Verheyn, Ree Ke 
t Winflow. Helvet us, 
kind 
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kind with which it is previoufly imbued, it will not 
tranfmit the oil when wetted, nor will the water make 
any impreflion on the paper when previoufly oiled. 
Upon thefe facts are to be raifed a theory of fecretion ! 
Betwixt the fecreting veffels and the duéts, in the pe- 

culiar tiffuae of which glandular ftru€ture confitts, 
there is interpofed a fluid of that particular kind which 
is required to be fecreted, and when the blood is 
driven againft this tiffue fo imbued, no fluid but of a 
nature refembling that already depofited can be tranf- 
mitted. By this hypothefis they explained fecretion, 
making it to depend on the attraction and repulfion 
of the particles of the blood by fluids previoufly fe- 
creted. We may furely leave this clafs of phyfiologifts 
accounting for the original depofitation. of the fluids in 
the glands without a wifh to fearch with them into the 
myftery of glandular fecretion. Commentators on 
this theory, by taking into the fyftem the aétion of the 
nerves, indicated that they did not altogether forget 
that the body was alive *. 

Another fet. of phyfologifts 2 attributed the whole 
effect of fecretion to the velocity of the blood in the 
glands or fecreting veffels + ; others, to the length and 
curves of the veflels,; and their a@ion upon the fluids. 
Again, others have been fatisfied with the round af- 
fertion that the vital a@ion was the effential caufe of . 
fecretion. ‘This, it ought to be underftood, muft be 
univerfally acquiefced in, while yet there may remain 
an inquiry as to the apparent ftructure of glands. 


* Conor, Tentamen epiftolare de Secretione. 
+ Boerhaave, Pitcarne, &¢. 
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Difappointed in obtaining an unexceptionable general 
theory of fecretion, we are only enabled to conclude, 
that while a power exifts in an animal body, direQing 
its actions, perhaps both in the folids and fluids, and 
particularly in the mutual influence which they exert, 
the form, length, and activity of the veffels and du@s 
give occafion to the greater or lefs degree of intricacy 
in the operation of the principles upon which the fe- 
cretion depends. . 

Let us then attend to the obfervations of the ftri@ 
anatomifts, and to the appearance which the GLAN- 
DULAR VISCERA prefent under the knife. 

It is not perfeétly clear what the older anatomifts 
meant by the expreffion Parenchyma. It would 
appear’ however to have faved them the trouble 
of inveftigation, and all abftrufe fpeculation. They 
meant flefh, yet not mufcular fubftance, but fuch as the 
liver prefents. ‘This matter they feem to have conceived 
to be formed by the blood. Thus Higmore defcribes : 
the liver to be formed of the blood of the umbilical 
vein: the opinion originally of Erafiftratus. 

Previous to the time of Malpighi it is fruitlefs to 
trace the opinions of anatomilts regarding the ftruc- 
ture of glands. He was the firft who fought to throw 
light upon this obfeure fubject by anatomical inveltiga- 
tion, and he made a more rapid progrefs than has been 
done by any man fince his day. If we take into con- 
fideration the difficulties he had to encounter in a new 
field, and the prejudices of the leayned with which he 
had to combat, his merits will be found greater than 
even thofe of Ruyfch. The opinions of Malpighi were 
received by thofe who, forfaking the authorities of 

names, 


r4 INTRODUCTION. 

names, faw the importance of the ftudy of anatomy. 
Ruyfch himfelf gave credit to the opinions of Malpight. 
in the early part of his life. But Ruyfch’s more atten- 
tive obfervations being contradictory to thofe of Mal- 
pighi, his maturer judgment rejected that anatomilt’s 
proofs, and with a boldnefs in which he was never 
remarkably deficient he invented a new theory, or at 
leaft alleged new fats, and fwayed men’s opinions 
with an abfolute authority. 

Ma.PicHi was an Italian, and born near to Bologna. 
Whilft yet a young man, being funk under the accu- 
mulation of family diftrefs, abforbed in grief, and loft 
to the confideration of his intereft, he received comfort 
and affiftance from his mafter, who urged him to em- 
brace the medical profefion. His progrefs was rapid. 
After ftudying at Padua, he was called to fill one of 
the chairs in Bologna. He was then folicited by Fer- 
dinand II., Duke of Tufcany, to be profeflor in the uni- 
verfity of Pifa. Here he was affociated with liberal men: 
and now only in his fecond profeflorfhip did he learn 
to defpife the {cholaftic learning of the time, and betook 
himfelf to experiment as the only means by which phi- 
Jofophy could be raifed from the oppreflive barbarifin 
of the fchools. Malpighi and Borelli were aflociated ; . 
they diffected together; they fuggefted thoughts to 
each other; they doubted, and canvafled freely each 
other’s opinions ; and were to each other an excite- 
ment and encouragement to perfeverance and induftry. 
They were fupported by government; popular in their 
- teaching; while they colle€ted round them the learned 
men of the time. This was the origin of the famous 
Academy del Cimento, Malpighi was, after this, pro- 
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feffor in Meffene, and died in the Quirinal palace at 
Rome of a ftroke of the apoplexy *, after having been 
fome time phyfician to Pope Innocent XII. Malpighi 
had many enemies, and even fome of his colleagues 
were animated againft him with a difhonourable: jea- 
loufy. Many laughed at his ftudies and occupations, 
as frivolous and abfurd. Something muft be allowed 
for men whohad laboured with diligence to become 
learned; for thefe, his opponents, had paffed their 
lives in the ftudy of the Arabian writers. With them 
{tudies were enforced which held f{cience in fubjection 5 
ftudies which, in place of invigorating, ferved only to 
chill and paralyfe exertion, and retard ingenious in- 
yeltigation. Even Borelli, but from other motives, 
oppofed and cenfured fome of the diflertations of Mal. 
pight. . 

Malpighi has been confidered as the inventor of this 
department of anatomy, which the French, curious in 
diflinGions, have called the analytic method. » He 
fhewed the impropriety of the term Parenchyma, as 
applied to the fubftance of glands. He proved that 
' the lungs, for example, (which they alfo called paren- 
chymatous,) were not flefhy, and had no refemblance 
to the glandular vifcera of the abdomen. He taught, 
that though glands are {mooth on their outer furface, 
they confilt of lobules connected by cellular membrane : 
and, upon. a ftill more minute inveftigation, that they 
confift of innumerable little folicules or facs; that 
thefe are interpofed betwixt the arteries which convey 


* Two pounds of coagulated blood were found in the ventri- 
cles of his brain by Baglivi, 
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the fluids and the excretory. duéts going out from 
them ; that the arteries, or the vafa afferentia, after 
ramifying and encircling thefe bodies, pierce them and 
fecrete the particular fluids into them. On other oc- 
cafions he defcribes thefe little glandular bodies as ap- 
plied to the ramifications of the arteries, like fruit 
hanging by the branches of a tree. 

Malpighi threw in his liquid injeGions; diffected 
and examined with the microfcope ;’ made careful ob- 
fervations and experiments on living animals; and 
laftly, attended in a particular manner to the pheno- 
mena of difeafe. By difeafe no doubt parts fwell out 
and are magnified, and bécome diftin& ; but it is not 
a teft of the natural ftru€ture, or implicitly to be 
trufted to, 


Scheme of Malpheghas opinion, 


Py 


Fig. 1. Boerhaave’s plan of Malpighi’s doéttrine.. 


@aa@ folliculos glandularum fimpliciffimarum des . 


notat. 655 fingularia emiffaria cuique utriculo a, 
propria atque in communem canalem excretorium d, c, 
{uos 
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fuos humores demittentia qui tandem per hujus aper~ 
turam c, emittantur. 

Fig. 2. is a f{cheme farther to elucidate the opinions 
of Malpighi. A, an artery entering a portion of a 
vifcus. B, the returning veins. C, the branch of 
communication betwixt the artery and vein which 
ferves to circulate the blood, and convey a part into 
the veins. D, another divifion of the artery, which 
after various playful meanderings terminates in the 
folicule or little glandular bag E. F, the duéts which 
receive the fecreted fluid from the folicules. 

Ruyscu ftudied at Leyden under Van Horne, and 
at avery early age attached himfelf to anatomy and 
botany. At this time he brought himfelf into notice 
by a defence of the profeffors again{ft one Bilfius, who, 
although he was learned and acute, had attacked them 
with all the weapons of a Charlatan. Returning to’ 
his native country, he was raifed to the profefforfhip of 
anatomy and botany in Amfterdam. It was here that 
Ruyfch made thofe difcoveries in anatomy, and that 
wonderful and fudden progrefs in practical anatomy, 
which not only raifed him above his cotemporaries, 
but has been the admiration of all fince his time. 
Though new and various methods of preparing 
the body have been difcovered fince the time of: 
Ruyfch, yet there has been no approach to the ele- 
ance with which he difplayed the ftructure of minute 
parts. It has been faid that, while others preferved 
the horrid features of death, Ruyfch preferved the 
human body in the foftnefs and frefhnefs of life, even 
to the expreffion.of the features. We muft no doubt 
afcribe fome part of this encomium to the exaggeration 

Vou lV. Gs. natural 
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naturally arifing from the novelty of the thing. But as to 
his fuperiority in the manner of difplaying the minute 
veflels of delicate parts, arid his methods of preferving the 
parts in liquors, tranfparent and foft and fo as to float 
in their natural folds, there can be no doubt. Neither 
ean the minutenefs and fuccefs of his injections be 
denied: we have too many occafions in which we mutt 
refort to the catalogue of Ruyfch’s mufeum for the 
true anatomy, to doubt his great fuccefs, or to queftion 
the truth of thofe encomiums which have been be- 
ftowed upon him. 

Kings, princes, ambafladors, and great generals, 
but more than thefe, all the learned men of the time, 
crouded to the mufeum of Ruyfch. We muft not 
blame him if; whilft others were merely {peculating 
about the ftru€ture of parts, he, furrounded by fo 
princely a mufeum, fhould fimply have laid open his 
cabinets, and bid them fatisfy themfelves whether or 
not he was right. Ruyfch’s preparations went to con- 
tradi&t the opinions of Malpighi. His injections, pufhed 
more minutely, fhowed thofe round bodies which are to 
be feen in fome of the glandular vifcera (and which 
Malpighi took to be little bags into which the fecreted 
fluid was poured) to be merely convoluted arteries. 
Ruyfch taught, that the minute arteries after making 
thefe convolutions terminated in the beginning of ex- 
cretory duéts ; that there was no fubftance or apparatus 
interpofed, but that the veffels and du€ts were continu- 
ous. His opinions being.formed upon the ftrength of 
more minute preparations, and a fuperior dexterity of 
anatomical inveftigation, few anatomifts chofe to be 
outdone, or to acknowledge that they could not fee 

3 . ; ; what 
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what he faw. This I believe to be one reafon of the 
rapid progrefs of Ruyfch’s opinions. 


. Scheme of Ruysches opiruon. 


i 1 The fmaller arteries which do not enter into 
folicules, but are convoluted. 2 2 The appearance 
of bodies or bags, but which are merely owing to the 
convolutions and tortuous figure of the arteries before 
they terminate in the excretory ducts. 3 3 Excre- 

tory ducts or veflels formed by the continued extreme 
branches of the arteries *. | 


* Ruyfch’s doGrine again was thus oppofed: “ Ruyfchius 
auget arte fua replendi extenfionem vaforum ultra naturalem 
*« magnitudinem. Ruyfchius arte fua deftruit glandulas ; dein 
“ negat. Ruyfchius negat omnés glandulas. Melius eft & tu- 
** tius omnia hec dernonftrare in cadavere recenti.” F. Ruyfch 
Epift. ad Vir. Clar. Her. Boerhaave, p. so. 

It may be farther obferved; that it was not in the mere faét of 
there being folicules; in which Malpighi and Ruyfch differed ; 
for the latter conceded that there were hollow membranes, but 
contended that thefe were not glands. Their difference of opi- 
nion is exprefled in the following words of Ruyfch : * Adeoque 
difcrepantia inter magnum illum virum et inter me eft, quod ille 
putat humores delabi in glandulas di&as fimpliciffimas,—ibi foveri, 
imutari: Ego puto, quod arteriz ultime fuccos faciant, & factos 
ibi deponant.”” ; 
C2 | The 
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The opinions of Malpighi and Ruyfch have held 
the {chools in perpetual controverfy ; moft anatomifts 
however leaning to the authority of Ruyfch. There 
follows thefe a crowd of French academicians, who, 
with Boerhaave, may be confidered as mere commenta- 
tors on the original authorities of Malpighi and 
Ruyfch. Some of thefe argue for fecretion by con- 
tinuous vefiels, and contend that the arteries terminate 
in the excretory ducts ; others, that the fecretions are 
made into folicules ; and fomé, as Boerhaave, infift that 
both are right in their obfervations, and in the proofs 
which they have adduced, that fecretion is in part 
performed by continuous veflels, partly by a more 
intricate glandular apparatus. 

“As the forms of the, parts which throw out fecre- 
tions have an infinite’ variety, it “may be ufeful 
in this introdu@ory view to point out thefe va- 
rieties, and their appropriate names*. In the firft 
place, although in general language the term gland 
implies a fecreting body, yet this does not follow from 
the definition of that word. . According to Hippocrates, 
itis a tumid round body, foft, fmooth, and fhining. 

fany fuch bodies, and which we call glands, have 
no excretory duéts, and do not fecrete a fluid; while 
moft fecreting parts admit of no fuch definition. 
When, again, we admit the definition of authors who 
have taught their peculiar opinions regarding their , 
ftructure, we have a itil lefs admiflible defcription. 


* The terms acini, cotule, crypte, foliculi, glandule, Ia- 
eunz, loculi, utriculi, have been almof promifcuoufly ufed ; 
betng fo.many names for bundles, bags, bottlés, holes, and 
partitions. | 


6 Thus 
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Thus Malpichi defined a fimple gland to be “* Mem- 
. brana cava cum emiflario ;” and Ruyfch fays, ‘‘ Glan- 
dulze nulle componuntur ex fola membrana cava cum 
emiflario, fed pracipue ex vafis,” 

_. Thefe definitions of glands being optional and uncer- 
tain, it is neceflary to ufe names appropriated to the 
feveral varieties of form in fecreting parts. Indeed 
the term gland.is inadmifible as conveying any know- 
ledge of the minute parts of which the vifcera are com- 
pofed, 

We muft obferve, however, that there is a divifion 
of glands ftill in ufe into conglobate and conglomerate, 
The firft implies a gland hailed in its form, the latter 
a gland having the appearance of an aflemblage of 
feveral glands *. Now there is no gland that has not 
more or lefs the appearance which is defcribed by con- 
glomerated ; that is, confifting of feveral parts, united 
by cellular membrane: and the diftinGion is attended 
with no advantage. 

Acini form the laft fub-divifion which we obferve in 
the vifcera, as in the liver; ; they are round bodies, 
not regularly invefted with membranes, and which can 
be teafed out into parcels of minute veflels Tf. 


* As the falivary glands and the pancreas. Farther, the 
Jymphatic glands are generally called conglobate glands, being 
fmooth' ajd apparently fimple in their ftructure ; but thefes 
when injected, take exa@ly, the) appearance which fhould na- 
turally be defcribed by the term conglomerate, confilting of 
many little cavities. Thefe lymphatic glands, belonging to a 
diftinc fyftem, require no farther particular definition to diftin- 
guilh them. . 


7 See farther of the acini of the liver for example, 


© 3 Crypte 
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Crypte are numerous in the body. We have an ex- 
_ ample of them in the great inteftines *. Crypta is a 
foft body, confifting of veflels not completely fur- 
rounded with a membrane, and raha by boiling 
or maceration f. 

Folicules are little bags appended to the extremity. of 
the ducts, into which the fecretion is made, and from 
which it is evacuated by the duéts. 

Lacung are little facs opening largely into the pats 
fages, (as i in the urethra,) and into which generally ~ 
mucus is fecreted ; which, lodging there, is difcharged 
when matter moves along the paffage. 

Finally, we have to recollect that every part of the 
body fecretes; that every furface is a fecreting furface ; 
that even that furface which is produced by an incifion 
no fooner ceafes to bleed thana fecretion begins. And 
that an ulcer in the fkin or flefh becomes by habit 
fimilar to thofe organs the peculiar functions of which 
is to fecrete fome matter ufeful in the fyftem. This — 
fact correéts the notions which we fhould otherwife be 
apt to receive of the action of fecretion from contem- 
plating the more complicated glandular organs. 


* Ruyfch ad Virum Clar. H. Boerhaave, p. 53. 

+“ Cryptarum vafcula poflum docere, fed funt tam fubtilia, 
ut reptatus non poffit diftingui ; tantum circum affufa rubedo per 
repletionem videtur.” Ruyfch ad Her, Boerhaave, p. 77. 
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CHAP. IL 


OF THE ABDOMEN IN GENERAL, AND OF THE 
REL ON ant 


Tu. abdomen is that divifion of the body which is 
betwixt the thorax and pelvis. It is bounded above 
by the arch of the diaphragm; behind, by the fpine ; 
on the fides and fore part, by the abdominal mufcles ; 
and, below, the abdominal vifcera are fupported by 
the alz ilii and the pubis. ‘The abdomen contains the 
vifcera more or lefs immediately conne&ted with di- 
geftion, and the kidneys which fecrete the urine. 

We {peak of the cavity of the abdomen; but it is 
an inaccuracy of language ; for there is really no ca- 
vity : The parietes of the abdomen, viz. the abdominal 
mufcles and peritoneum, clofely embrace the contained 
_ vifcera. To underftand what is meant by the cavity 
of the abdomen ; to underftand the conneétion of the 
feveral vifcera, and the manner in which they lie con- 
tiguous, while they adhere at certain points only ; we 
muft previoufly attend to the peritoneum. But, in 
the firft place, let us notice the outward divifions of 
the belly. 


OF THE REGIONS OF THE BELLY. 


To give greater accuracy.to the defcription of the. 
feat of the vifcera, or, perhaps rather, more frilly to 
C4 counect 
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conne&t the knowledge of the internal parts with the 
outward marks of the belly, it has been long cuftomary 
_to mark certain arbitrary divifions on its furface, which 
are called regions. 

The EPIGASTRIC REGION is the upper part of the 
belly, under the point of the fternum and in the angle 
made by the meeting of the cartilages of the ribs with 
the fternum. Upon the fides under the cartilages of 
the ribs are the HYPOCHONDRIAC REGions, or the right 
and left hypochondrium. ‘Thefe three regions make 
the upper divifion of the abdomen, in which are feated 
the ftomach, liver, fpleen, pancreas, duodenum, and 
part of the arch of the colon. The fpace furrounding 
the umbilicus, betwixt the epigaftrium and a line 
drawn from the creft of one os ilii to the other, is the 
UMBILICAL REGION. ‘The HYPOGASTRIC REGION Is 
of courfe the loweft part of the belly, confifting of 
the angle betwixt the umbilical region, the fpines of 
the offa ilii and the pubis. The two lateral {paces 
betwixt the falfe ribs and the fpine of the os ilii are 
the 1L1Ac REGIONS, or the LoINs. 


OF THE PERITONEUM. 


Tue Peritoneum, like all the other membranes of 
the body, confifts of an expanfion of denfe cellular 
membrane; yet it is what is called a proper or fimple 
membrane; being 2 white firm thin contexture of cel- 
lular fub{tance, in which no fibre or itriated appearance 
is to be obferved *. By its outer furface it adheres to 


* The meaning of fome anatomifts, faying that the perito- 


neum 1s a double membrane, will be feen below. 
the 
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the adipofe membrane, on the infide of the abdominal . 
mulcles, and to the furface’of the feveral vifcera ;. its 
inner furface is fmooth, and forms no adhefion while 
the parts are found and healthy; its outer furface is 
loofer in its texture, and by the fplitting of its lamina 
it degenerates into the common cellular membrane, 

The cellular membrane on the outfide of the peri- 
toneum is in fome places fhort, firm, and denfe; as on 
the liver, the fpleen, the, uterus, and the inteftines: but 
it is longer, lax, and fatty, where it attaches the 
peritoneym to the mufcles and tendons of the abdo- 
men, 

The peritoneum has no termination ; or it is a fac; 
yet fo curioufly is it involved with the vifcera, that 
though we fay the vifcera are contained in the abdo- 
men, yet, accurately fpeaking, they are without the 
peritoneum, and confequently lie not in the abdominal 
cavity *. 

The peritoneum is expanded on the lower furface 
of the diaphragm; and at fome of the interftices or 
perforations of that mufcle or its tendon it comes in 
contact with the pleura, and adheres to it by cellular 
fubftance. From the diaphragm the peritoneum is re- 
flected off to the liver, forming the ligaments of that 
vifcus, and, expanded over its furface, it forms its outer 
membrane. From the diaphragm it is alfo fent off 
upon the cefophagus and ftomach, and prolonged to the 
fpleen on the-left fide (as it is to the liver on the 
right) fo as to form the ligaments of the fpleen. 


* See Plate I. and the explanation. 


The 
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The aorta, the great vena cava, the thoracic dud, 
and the kidneys, are behind the peritoneum; that mem- 
brane being ftretched before them. But the inteftines 
are alfo in the fame refpect behind this general invelt- 
ing membrane; for it is merely refleGted from the 
{pine and pfoas mufcles, and from the great veflels run- 
ning down upon the fpine, fo as to involve the intef- 
tines and form their outer coat. As it ftretches towards 
the tract of the inteftinal canal, it confequently involves 
the veflels of the inteftines in its duplicature, and forms 
the mefentery. 

The peritoneum alfo lines the abdominal etches : 
it is reflected from the diaphragm upon the furface of 
the tranfverfalis and rectus abdominis mufcles. Here 
it is united to them by a loofe adipofe membrane, and 
from the abdominal mufcles it is continued upon the 
infide of the pubes. From the pubes it.afcends upon - 
the bladder of urine; defcends again behind the blad- 
der; and there, making another refleCtion to mount’ 
over the rectum and form the mefo-reCtum, it leaves 
betwixt the rectum and bladder a particular facculus. 

From this detailed defcription we fee that the perie 
toneum has no termination ; that it is continued from 
the furface of the diaphragm to that of the abdominal 
mufcles ; from that over the bladder and rectum ; from 
the re€tum in the whole length of the inteftinal canal ; 
and from the inteftinal canal up upon the diaphragm, 
We fee then what is meant when it is faid that it’is a 
fhut fac; we underftand by the cavity of the petitone- 
um merely the infide of this fac; and that when 
diftended with fluid, that fluid is contained betwixt the 

peritoneum 
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peritoneum lining the abdominal mufcles and that part 
of it which invelts or forms the outer membrane or 
coat of the inteftines. This fluid, whether collected 
there by difeafe or thrown in by experiments, has 
no. natural outlet, nor does it tranfude in the living 
body * 

BLOOD-VESSELS OF THE PERITONEUM. 


As the peritoneum is a membrane of gréat extent, 
and invefting a variety of parts, its veflels come from 
many fources. It receives arteries and veins from the 
mammary veflels; from the phrenic and epigattric 
veflels; from the lumbar arteries and veins ; and from 
the ilio-lumbalis, circumflexa ilii, renal, and fpermatic 
arteries. It receives nerves from the intercoftal, lum. 
bar, and diaphragmatic nerves, 

Jt would appear that difeafe has given rife to the 
opinion that the peritoneum has in it many little 
glands. ‘This is controverted decifively by Morgagni. 


* Soemmerring, Corp. Hum. Fab. Contemp. Peritonei, § iii. 
We not unfrequently find an accurate general defcription in 
authors, but fome incorreétnefs in the fubordinate detail ; which 
throws back the ideas of the reader into confufion. Such is the 
enumeration of the holes or perforations of the peritoneum, 
** pour donner paflage a l’cefophage, a la veine-cave,” &c. See 
Anatom. Chirurg. par M. Palfine We fee that there are no 
- fuch perforations, that the cefophagus never enters into the cavity 
of the peritoneum, nor does the rectum pafs out from its cavity. 
This was indeed explained by Fernelius in oppofition to Galen, 
See a defcription of the inflections of the peritoneum by Bartho- 
jin.Specimen Hiftorie Anatomice Analec&. Ob, I, 
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OF THE USE OF THE PERITONEUM. 


THE peritoneum ferves as a denfe and outer coat ta 
the abdominal vifcera; conveys the veffels to them, as 
in the example of the mefentery; and, having its inner 
furface fmooth and lubricated by a watery fecretion, 
it allows the parts to lie in conta& (they being ftrongly 
comprefled by the furrounding abdominal mufcles and 
diaphragm), and at the fame time allows in the intef- 
tinal canal a capacity of motion without fridtion. 

There is no internal furface or eavity, as it is called, 
of the living body, which is not moiftened by an exu- 
dation from the veffels of the furface. Thus it is with 
the peritoneum.’ An exhalation from the extreme ar- 
teries bedews its furface, and is again taken up by 
abforbent veffels; fo that it does not accumulate in 
health, nay even fiuids poured into the abdominal ca- 
vity will be taken up by the abforbents *.. When the 
abdomen is opened in animals alive, or recently killed, 
as in the fhambles, a vapour is feen to exhale from the 
peritoneum having a peculiar animal odour. Yet we 
ought not to fay that this vapour is colle¢ted in the 

* See Nuck Sialograph. c. it. p. 27. 

Qua copia in ftatu fecundim naturam fecernatur dictu difficile 
eft: ad uncias certe colleéta aquulain fani hominis abdomine re- 
peritur. (Kaawn, 543.) In homine, cui fponte abdomen fub 
umbilico ruptum erat ad quinque & fex libras de die efflucbat, 
(Journ, de Med..1757 M. Aug. ut denique 800 libr. efluxerent). 
This, however, proves nothing ‘of the nature or quantity of the _ 
fecretion ; this has probably been an jnflammation and abfcefs of 
the peritoneum, which, we have feen, pours out fuch a quantity of 
fluid, thin and [erous, as quickly to drop through the bed-clothes 
upon the floor. 


dead 
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dead body ; for before the opening of the peritoneum, 
or the death of the animal, it is not in a ftate of va- 
pour, but is condenfed into a watery exudation *, I 
have feen, in the high ftate of inflammation of this 
membrane, pus. formed upon the furface without ul- 
ceration, and therefore, probably, from the fame 
exhaling or fecreting furface; and coagulable lymph 
lying in flakes upon it. The increafe of the ferous 
difcharge forms the common afcites; but whenever 
the natural fecretion or exudation from the peritoneum 
is altered, adhefions are apt to form. 

One great ufe of the peritoneum is to retain the 
vilcera in their place, fays Haller; for when it is 
wounded they efcape, and fometimes with a fudden 
impetus, -which makes it difficult to reduce or retain 
them ft. But this is not from the want of the em- 
bracing of the peritoneum, but from the tendons or 
mufcles which fupport the peritoneum being cut; for 
when there is a deficiency in the fupport given by the 
abdominal mufcles, or their expanded tendons, ‘the 
peritoneum.does not prevent the vifcera from being ~ 
protruded, but eafily yields to their forcible protrufion, 
and forms a fac involving this hernia. 

Nor do the procetles of the peritoneum,which have 
received the name of ligaments, nor.the mefentery, nor 
mefocolon, fufliciently refift the prolapfus of the vilcera 
when they have efcaped from the preflure of the fur- 


* This vapour I have feen arifing from the jinteftines of the 
human body during the operation for hernia ; and alfo when, 
the omentum and inteftines have efcaped in confequence of a 
" wound of the belly. 


+ Element. Phyfiol. tom. ii. p. 380. . 
rounding 
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rounding mufcles. Sufficient example of this we have 
in hernia of the inteftines, in which the mefentery is 
greatly elongated, or in the difplacement of the fto- 
mach, or in the prolapfus and procedentia uteri. 

The peritoneum which forms the fac of hernia reé 
tains little elafticity, and does not fhrink into the belly 
when freed from the outer adhefions ; but the general 
peritoneum will allow great diftenfion, as in afcites, 
and quickly contract to its former dimenfions on the 
evacuation of the fluid; and fo that part of the mem- 
brane which invefts the ftomach and inteftines the 
bladder of urine and gall bladder, has confiderable 
elafticity, fince it fuffers thefe parts to be diftended 
and again returns to its former dimenfions. 

The confideration of the infufficiency of the perito- 
neum to retain the vifcera leads us to attend to a cir- 
cumitance of the greateft importance connected with 
the vifcera of the belly. The abdomen is everywhere (ex- 
cept towards the fpine) furrounded by mufcles. Above 
we fee the diaphragm; before, and to the fides, the 
abdominal mufcles ; and even below, the parts in the 
pelvis are furrounded and comprefled by the®evator 
ani, in fuch a manner that the whole of the vifcera 
fuffer. a continual preflure. This preflure upon the 
vifcera appears to be uniform and conftant, notwith- 
ftanding the alternate action of the abdominal mufcles 
and diaphragm as mulcles of refpiration: but it mutt 
be occafionally very violent during exertions ; in pull- 
ing, for example, or in ftraining, as a failor muft do in 
working of the great guns, or when pulling at the oar, 
or when balancing himfelf upon his belly over. the 
yard-arm, And indeed by fuch violent and general 

compreflion 
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compreffion of the vifcera of the belly, ruptures are 
fometimes produced, of the worft kind, and followed 
by the immediate train of urgent fymptoms. 

The vifcera having in general delicate outer coats, 
and no ligaments capable of fupporting them, and 
being very vafcular, require the fupport of this preflure 
of the furrounding mufcles; and the great venous 
trunks which take their courfe through the abdomen 
are in a particular manner indebted to the preflure of 
the abdominal parietes. We muft recolleé& alfo the 
bad confequences which refult from the fudden relaxa- 
tion of the abdomen; as in women after delivery, or 
in confequence of withdrawing the waters of afcites 
without due compreffion of the belly; languor, faint- 
nefs, and even death, are fometimes produced, appa- 
rently by the balance of the vafcular fy{tem being de- 
{troyed. | 
’ Some good sbealgsid in former times have defcribed 
the peritoneum as a double membrane *. This was 
no farther a miftake than as they confidered the cellu. | 
lar membrane, which lies without the peritoneum, as a 
part of it. It is neceflary to recollect this in order to 
underftand the meaning of their calling the fheath 
of the cellular membrane, which accompanies the vef- 
fels pafling out from the abdomen, produdtions of the 
peritoneum. The vaginal produdtions of the perito- 
neum are the fheaths of the common cellular fubftance 
which accompany the aorta and ocfophagus into the 
pofterior mediaftinum; or which give a bed to the 


* See Anat: Chirurg. par M, Palfin, tom. II, p. 35. and note a. 
_ {permatic 
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{permatic veflels, or pafling under Poupart’s ligament 
accompany the veffels of the thigh. They are impto- 
perly termed produdtions of the peritoneum. 

The-proper productions or prolongations of the pe- 
ritoneum are of a vety different kind; they are the 
mefentery and omenta and ligaments: but; as I have 
explained in general how. the mefentery and ligaments 
are formed by the peritoneum, and as they muft come 
prefently to be confidered more particularly, we treat 

no farther of them here * 


OF THE OMENTA. 


Tue Omenta are confidered as fecondary procefles 
of the peritoneum, becaufe they are not formed by the 
peritoneum reflected off from the fpine upon the in- 
teftines, as the mefentery is,—it being a primary pro- 
cefs; but they are reflected from the furface of the 
ftomachand inteftines. Anatomilts diftinguifh the omen- 
tum majus,—colico-gaftricum : the omentum minus,— 
hepatico-galtricum ; omentum colicum; and laftly, 
the appendices epiploice. | 

The OMENTUM, oF EPIPLOON, meaning thereby the 
great omentum, is a floating membrane of extreme 
delicacy, expanded over the’ furface of the fmall in- 
teftines, and attached to the great arch of the ftomach 
and inteftinum colon. Although this membrane be 
of extreme delicacy and tranfparency in the young 


\ 


* See farther of the peritoneum under the head Mefentery, 
Mefocolon, Defcent of the Tefticle, &c, 


fubject, 
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fubje& *, yet it is much loaded with fat, and appears 
tranfparent in the interftices only; and. in advanced 
age it lofes much of its delicacy, and acquires a degree 
of difeafed confolidation or firmnefs, and is often irre- 
gularly collected into maffes, or adheres preterfaturally 
to fome of the vifcera. : 

The omentum majus hangs fufpended pe the 
cellular connection betwixt the arch of the ftomach 
and the great tranfverfe arch of the colon; or rather 
it forms that conne¢tion betwixt the {tomach and colon. 
It confifts of two membranes, or is as a fac collapfed 
and hanging from the ftomach and colon f, one of the 
fides being the peritoneum reflected off from the cefo- 
phagus and alongft all the great arch of the ftomach, 
and the other that which comes from the arch of the 
colon. And further, as each of thefe lamina may be fup- 
pofed to confift of two lamina; for example, where the 
omentum is formed by the meeting of the. peritoneum 
from the lower and upper furfaces of the {tomach;, thefe 
two, meeting, form the upper lamina: and as, where 
the lower layer of the omentum comes off from the 
colon, it is alfo formed by the peritoneum refle@ed in 
the fame manner; fo with fome truth the omentum 


* Preterea tenerrimas effe ut nulla membranarum humana- 
rum, retina oculi excepta, eque fit tenera. 
Haller, vol. vi. lib. 20. § 1. par. 12 


While its delicacy is remarkable in the young fubject, the reti- 
form veflels (vid. Ruyfch. Ther. Il. Q. V. Spegil. LVIIT. &c.) 
have the fat accumulated in their tract as if it were thrown up 
by them to a fide; but often the ‘fat increafing obfcures the 
 veffels. 

4 Marfupium the common term.—See Winflow, LV. § 352. 
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is fuppofed to confift of four lamina of membranes of 
extreme tenuity: but thefe four layers cannet be de- 
monftrated. The great omentum extends from ‘the 
bofom of the fpleen traniverfely, until it terminates on 
the right fide of the arch of the colon, where the 
omentum colicum begins. . 

The great omentum varies doaceaely in extent. 
In a child it is fhort; in the adult further extended 
over the vifcera: fometimes it reaches only to the 
umbilicus ; fometimes it is allowed to extend its margin 
into the pelvis, fo that in old people it is very apt to 
form a part of the contents of hernia: often it is waftedé 
and fhrunk ; fometimes colleéted: into maffes leaving 
the furface of the inteftines. 


OF THE OMENTUM MINUS OR HEPATICO GAS- 
TRICUM. 


Tus is a membrane of the nature of that laft men- 
tioned, but in general lefs loaded with fat. It is ex- 
tended from thie liver to the lefler arch of the {tomach. 
It paffes off from the lower furface of the liver at the 
tranfverfe fofla; from the foffa ductus venofi; invefts 
the lobulus fpigellii ; involves the branches of the celiac 
artery; and is extended to the leffer curvature of the 
ftomach and the upper part of the duodenum*. _ 


* « Macilentius eft, et vafa habet minora.” Winflow. Haller. 
Indeed it feems rather to anfwer the general purpofe of 2 
cellular membrane conveying veffels, than the purpofes of the 
omentum majus. 


OMENTUM 
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OMENTUM COLICUM. 


Tus is a continuation of the great omentum upon 
the right fide of the great arch of the colon, where it 
rifes from the caput coli; but it feldom extends its 
‘ origin from the colon the length of the caput coli. It 
can be inflated like the great omentum. 


APPENDICES EPIPLOICH, OR OMENTULA INTESTINI 
A 
CRESS1. 


Turse are little fatty and membranous procefles 
which hang pendulous from the furface of the colon: 
they are of the fame texture and ufe with the greater 
omentum and right colic omentum. 

We have mentioned that the omenta are double re- 
fleCtions from the peritoneum, and confequently they 
may be inflated fo as to demonftrate them to be perfect 
facs. To do this it is not required to puncture any 
part of them, for there is a natural opening by which 
the whole may be inflated in a young fubje€t, and in a 
healthy ftate of the vifcera. 

This natural opening into the purfe or fac of the 
omentum is betwixt the membrane involving the veflels 
and duéts of the liver, and the peritoneum, where it 
invefts the vena cava betwixt the. neck of the gall 
bladder and the firft turn of the duodenum, or where 
the lobulus caudatus hepatis touches the duodenum. 
_ By introdpcing a blow pipe into this natural fiffure the 
foramen of Winflow, the omentum minus may be 
raifed: the gaftro colic, and colic omenta may be in- 
flated. This opening ferves as 2 communication be- 

D2 twixt 
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twixt the cavities of the omentum and the general 
peritoneal cavity ; but I am inclined to think it is very 
frequently deftroyed by adhefions *. As this opening 
points towards the right fide, Dr. Monro thinks it a 
fufficient reafon for introducing the trochar on the 
right fide in the operation of tapping for afcites, (con- 
trary to the ufual caution of avoiding the liver, which 
is fo often difeafed in this cafe,)and that by operating on 
. the left fide he thinks the water will not be allowed 
to flow from the fac of the omentum f. It appears to 
me that it will flow equally well from whatever point 
of the belly the water is drawn. 

There is a confiderable variety in the form of the 
omentum of animals, but {till they feem to fhew the 
fame provifion of involving the inteftines, filling up - 
the inequalities which arife from the rounded forms 
of the vifcera, and ftill further lubricating and giving 
mobility to the inteftines §. The furface of the omen- 


* Winflow, Duverney, and Haller. 

+: Quer. Tf TI fhould fay to a patient, By puncturing, here I 
am in dangér of thrufting this inftrument into your liver; by 
introducing it here there is lefs poflibility of any fuch accident, 
though I may not draw off all the water ; what would be her 
anfwer? ; 

t Haller Element. Phyfiol. tom. vi. lib. xx. § 2 and 3. 

§ We muft not fuppofe that becaufe a mad: man fabs himfelf 
in the belly, and there is afterwards found coalition of the in- 
teftines to the wounds, the omentum has not done its office, (fee 
Boerhaavii Prelectiones, vol: i. §45 ) no more can we give credit 
to. the tale told by Galen (De Ufu Partium, |. iv. « 9.) of 
the gladiator who loft part of the omentum, and ever after had a 
coldneis in his guts! at leaft we cut out a great part of the 
omentum from a man without any fuch fenfation being the con- 
fequence now-a-days. 


tus, 
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tum, however, feems merely to furnifh a fluid exuda- 
_tion like the general furface of the peritoneum ; at lealt 
the idea which has been entertained of the oil or fat 
exuding is quite improbable *. 
The ufe afligned to the omentum of being’ fubfer- 
vient to the fundtion of the liver is defervedly ne- 


gleGed f. 
* “Et dum halitu pingui & ipfa obungit & peritoneum,” 


Hale loc. cit. Boerhaave, &c. 


{+ Viz. by fupplying a grofs oily matter to the ven ports. 


~ * 
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OF THE MEMBRANEOUS VISCERA OF THE AB. , 
DOMEN *. . 


H avine underftood the nature of the general inveft- 
ing membrane of the abdomen, and what is meant by 
its cavity and its proceffes, we take a general furvey of 
the ceconomy of the vifcera, before entering upon the 
minute ftructure of the parts individually. 

The organs deftined to receive the food, and to per- 
form the firft of thofe changes upon it which fit it 
(after a due fucceffion of aétions) for becoming a com- 
ponent part of the living body, are the ftomach and 
inteftines primarily ; the glandular vifcera, the liver, 
pancreas, (and in all likelihood the fpleen,) as fubfer- 
vient or fecondary organs. I have been accuftomed 
in my leCtures to divide thefe parts into the mem- 
branous or floating vifcera, (viz. the whole track of 
the inteflinal canal) and the glandular vifcera; or per- 
haps, what is ftill better, they may be diftinguifhed 
into thofe parts which have ation and motion, ‘and 
thofe which are quiefcent or poffeffed of no power of 
contraction. ‘Thus the ftomach, inteftines, gall-blad- 
der, and bladder of urine (though this belongs to the 


* Although the term Vifcus implies ‘more particularly the 
flefhy or folid contents, as the heart, liver, kidnies, yet we ufe it 
in general for all the parts contained in the great cavities. 


pelvis) — 
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pelvis) have. mnfcular, coats, and the power of con- 
- ¢radting their cavities; while the liver, fpleen, pancreas, 
and kidnies, have no pul aulgeliy but in their veflels 
and excretory ducts. 

This divifion of the vifcera may lead to important 
diftin@ions in pathology. During inflammation, it is 
obferved, that though the parts poffefling a power of 
contraction may fometimes lie inactive without pain, 
yet in thofe parts when roufed to action there is excru- 
ciating pain. On the other hand, it often happens that 
the glandular and folid vifcera are the feat of long con- 
tinued difeafe, which is attended only with a dull or 
low degree of pain; while the anatomift is often ftrock 
upon examining the body after death with the wide 
ravages of the difeafe. 

We divide the inteftinal canal into three parts; the 
ftomach, the {mall inteftines, the great inteftines. The 
{mall inteftines are fubdivided into the duodenum, 
jejunum, and ileon, The great inteftines are fubdi- 
vided into the cecum, colon, and reétum. The fto- 
mach is the feat of the digeftive procefs: in the duo- 
denum the food receives the addition of the fecretions 
from the liver and pancreas, and is ftill further adapted 
to animalization ; in the long tra& of the jejunum and 
ileon the nutricious part is abforbed ; and in the great 
inteftines the effete matters are carriéd flowly forward, 
and at the fame time fuffer a further abforption of their 
fluid contents, until as foeces they lodge in the rehum 
or laft divifion of the canal. : 

From this view it is apparent that as each divifion of 
the inteftinal canal is marked by fome peculiarity in 
its ufe or function, we mult carefully examine their 

D4 minute 
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minute freeare’ as individual parts, at the fame time 
that we do not allow ourfelves to forget the univerfal 
connection, the integrity of the circle of actions, and the 
ceconomy as a whole. With this intention, following — 
the courfe of the food, and with a view alfo to con- 
nect the prefent fubjet with the laft part of vol. iii. 
we treat firft of the cefophagus. 


SECTION 
OF THE C@soPHAcus. 


THE cefophagus or gullet isa cylindrical tube, partly 
membranous and partly flefhy; which is continued 
from the pharynx down behind the larynx and trachea 
‘and clofe before the fpine. Still continuing its courfe 
in the back part of the thorax, it perforates the dia- 
phragm, and expands into the upper orifice of the 
ftomach ; its ufe is to convey the food by deglutition 
into the {tomach. 

Although with many authors I call it a cylindrical 
tube, and ‘it may take this form when diflected from 
the body and inflated, yet during life it lies collapfed 
with its inner membrane in clofe contaét, and it tranf- 
mits the morfel only by the continued fucceffion of the 
contraCtion of its flefhy coat. : 

The upper part of this tube is called the pharynx. 
Tt may be defcribed as expanding funnel-like, and is 
attached to the occipital boiie, pterygoid procefies of 
the {phenoid bone, and jaw bones ; and further down 
it is kept expanded upon the horns or proceffes of the 
os hyoidis. Thijs bag is very nee being furrounded 

with 
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with mufcular fibres, which take their origin from the 
neighbouring points of bone; as the ftyloid procefs, 
the horns of the os hyoidis, the thyroid cartilage * ; 
by which it is enabled to grafp and contra& upon the 
morfel when it has been thruft by the tongue behind 
the ifthmus faucium. This ftrong tiflue of mufcular 
. fibres which furrounds the pharynx, is continued down 
upon the cefophagus in the form of a fheath, which 


has been called vaginalis tunica. 
’ 


STRUCTURE OF THE CGSOPHAGUS. 


I BeLIEVE we can with propriety enumerate no more 
than two proper coats of the cefophagus:; its mufcular 
and internal coat: for that which is fometimes confi- 
dered as the outer coat, is only the adventitious cellular 
membrane, and the netvous-coat is merely cellular 
tiffue connecting the mufcular and inner coat. 

“The muscuLar coat of the cefophagus greatly fur- 
paffes in ftrength and in the coarfenefs of its fibres any 
part of the whole tract of the inteftinal canal. There 
may be very diftinétly obferved ih it two layers of 
fibres; an external one confifting of ftrong longitudi- 
nal fibres, and an internal one of circular fibres. 
Thefe lamina of fibres are more eafily feparated from 
each other than thofe in any other part of the body f. 

But 


# See vol.i. p. 228. 

+ It appears that the efophagus can be ruptured in two ways: 
acrofs, by the tearing of the longitudinal fibres ; and Jongitudi- 
nally, by the feparation of the longitudinal fibres. This, though a 
rare accident, takes place-in violent vomiting or ftraining to 
vomit ; and, in the firft inftance, the tearing acrofs of the cefo- 

: phagus 
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But an idea is entertained that the one fet of fibres, 
the circular and internal ones, are for contracting the 
tube, and the outer ones for elongating and relaxing 
it. I believe on the other hand that they contra& to- 
gether, conducing to one end, deglutition *. 

What is called the TUNICA 'NERVEA is the cellular 
connection betwixt the mufcular and. inner coat, and 
is very lax, infomuch that the mufcular coat and the 
inner coat are like two diftinét tubes, the one contained 
within the other, and but. flightly attached. This 
appearance is prefented particularly when the cefophagus 
is cut acrofs. 

‘The inner coat of the efophagus is foft; glandu- 
lar villi are defcribed as being diftinguifhable on its 
furface, and it is ‘invefted with a very delicate cuticle 
to dull the acute fenfibility, and prevent pain in fwal- 
lowing. It in every refpeét refembles the lining mem- 
brane of the mouth. ‘The power, however, which the | 
cfophagus feems to poffels of refifting heat depends 
not on the infenfibility beftowed by the cuticle, but is 
owing to the rapid defcent of the hot folids or liquids 
{wallowed ; for when they happen to be detained in 
the gullet they produce a very intolerable pain. This 
inner coat has an exhaling furface, like the reft of the 
body, with particular glands to fecrete and pour out 


phagus feems to be the effe& of the ation of the diaphragm on 
the efophagus, By this accident the fluids of the ftomach are 
poured into the cavity of the thorax. 

* See farther of the mufcular coat of the inteftines. “ It was 
at one time fuppofed that the mufcular fibres of the efophagus 
had a fpiral direction.” Sce Verheyen, and Morgan. Adver- 
far, iii 


that. 


OF THE CSOPHAGUS, 43 


that mucus which lubricates the paflage for the food *. 
The inner coat is capable of a great degree of diften- 
tion, but it is not very elaftic, or at leaft contraction of 
the mufcular coat throws it into longitudinal folds or 
plicee f. 

In the neck, the cefophagus lying betwixt the cervi- 
cal vertebree and the trachea, is at the fame time in a 
{mall degree towards the left fide. In the thorax it 
runs down betwixt the pleura of either fide, where 
they form the pofterior mediaftinum. Here, even when 
it defcends upon the dorfal vertebrae, the cefophagus 
lies rather to the left fide; it then paffes under the 
arch of the aorta, but quickly efcapes from under its 
compreffion and rifes on the right fide of the aorta, 
and as it paffes further down it gets more and more 
before the aorta. This is fufficiently apparent when 
we attend to the relation of the perforations in the 
diaphragm for tran{mitting the aorta and the cefo- 
phagus. | 

Behind the cefophagus, in the thorax, there are one 
or two lymphatic glands, which were underftood by 
Vefalius to belong to thecefophagus. What deceived 


* Thefe glands fuffer ulceration and fchirrous hardening, and 
area terrible caufe of difficulty of fwa!lowing. 

+ Some part of the food lodging in the natural lacunex of the 
cfophagus, or fome folid body,-as the fione of fruit being received 
into them, has been the caufe of a fac forming in the pharynx or, 
cefophagus.: And it has happened that fuch a fac, gradually and 
for years enlarging, has formed a bag, into which nearly the 
whole foo, that fhould have paffed into the ftomach, was re- 
ceived, fo as to opprefs the cefophagus and occafion a lingering 
death, An example of this is to be feeain my mufeum. 


him 
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him is an appearance generally to be obferved in thefe 
glands. The lymphatics, or the fmall branches of 
veins, are generally filled with a black matter, which, 
extending to the coats of the cnloptra ses; refemble very 
much the duéts of the Sead going to yi into the 
cefophagus *. 

The inner coat of the cefophagus fhows fo very dif- 
ferent a texture from that of the ftomach, and this 
difference is marked by fo very abrupt a line, as fufi- 
ciently to indicate that the fluids poured out from the 
cefophagus ave very diftin& from thofe of the ftomach, 
and have no power of digeftion. 


SECTION IL, a 
OF THE STOMACH. 
Seat, Form, Difplacement of the Stomach. 


Tue ftomach lies under the margin of the ribs of 
the left fide, and chiefly in the left hypochondrium. 
Its greater extremity is on the left fide, in,conta& with 
the diaphragm ;, but towards the right, the thelving 
edge of the horizontal lobe of the liver is betwixt it 
and the diaphragm. . On the lower part it is, by the 
mefocolon and arch of the colon, divided from the 
{mall inteftines; and to the greater extremity the 
{pleen is attached by veffels and by the loofe intertex - 
_ ture of the omentum. ‘Lhe ftomach may be faid to be 


“ Thefe glands in the poferior mediaftinum are fometimes 
difeafed, and enlarged fo as to comprefs the cefophagus and to 
eaule fo permanent an obfrucion of deglutition as'to kill. 

4 a co- 


* 
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a conical fac; the extremities of which being made to 

approach each other, gives it the curve of a hunter’s 

horn, and gives occafion to the anatomift, in ftriét de- 

{cription, to remark thefe parts; the sUPERIOR.or 

CARDIAC orifice into which the cefophagus expands ; 

the LowER or PyLoric orifice, which leads into the ° 
duodenum: the LESSER AND GREATER CURVATURES 

of the ftomach. 

The lefler curvature of the etideh extends from be- 
twixt the two orifices; includes in its embrace the fpine, 
the aorta, and the finall central lobe of the liver, while 
there is attached to it the lefler omentum. The greater 
curvature of the {tomach is the outline of its diftended 
belly, which rifes above the arch of the colon, and is 
marked by the courfe of the gaftro-epiploic veffels. 

When the ftomach is diftended the lower orifice is — 
nearly on a level with the upper one; but when the 
ftomach is allowed to fubfide, it falls confiderably 
lower; fo that whilft the ftomach is lying acrofs 
the abdomen it is alfo tending obliquely downwards. 

‘The enfiform cartilage will be found to prefent com- 
monly to the middle of the ftomach ; and the lower 
orifice, when. in its natural fituation, is oppofite to the 
foffa umbilicalis of the liver: the upper orifice is kept 
conftantly in one place from the ftrifter conne¢tion of 
the cefophagus with the diaphragm. 

Both orifices of the ftomach prefent backward, efpe- 
cially the upper one, while the lower one is pointed 
backward and downward. By the diftention of the 
ftomach the great arch is extended, the orifices are 
dire€ted more backward.and towards each other, and 
efpecially the greater extremity draws upon the cefo- 

phagus. 
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phagus. - By thefe means I conceive that there is fomes 
times produced a difficulty of the ftomach difcharging 
its contents when greatly diftended, the orifices being 
in a great meafure turned from the cefophagus and 
duodenum. : 

The ftomach being liable to frequent varieties in its 
degree of diftention, the natural relation of parts muft 
frequently be altered. It ought to be particularly re- 
collected, that in the living body the ftomach is fup- 
ported and bound up by the inteftines; fo that the 
great curve prefents: and the broad anterior furface 
which the ftomach prefents in the dead body is turned 
directly upward, and the inferior downward *. By the 
collapfing of the ftomach and the confequent falling 
down of the liver fome have explained the fenfation of 
hunger, conceiving that the uneafy fenfation proceeds 
from the live? being allowed to hang upon the-broad 
ligament +. From the great fimplicity of mechanical 
explanation phyficians have eagerly indulged in them, 
but it will in general be found that when they are 
applied to the explanation of the phenomena of a living” 
body they are inadmiffable. . 


OF THE COATS OF THE STOMACHe. 


THE coats or membranes forming the ftomach are, the 
outer, the mufcular, the netous, the vilous, and the three 


* Thus the gaftro-epiploic artery prefents directly forward. 
It has been wounded, and bled both into the ftomach.and out- 
wardly, I fhould conceive it poffible in fuch a cafe to tie the 
artery. 

+ Winflow. 
cellular. 
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eellular coats. For thefe fubdivifions, however, I fee 
no ufe, nor are they authorifed by the natural appear- 
ance of the coats of the ftomach. When there is a 
diftinétion in texture, ftructure, or function, and where 
thefe lamina can be feparated, we fhould confider 
them as coats; but a mere intermediate tiflue of veflels, 
or the connecting cellular membrane, are nia ay 
confidered as diftin& tunics. 

- First coat.—From what has been area faid of 
the peritoneum, it will readily be allowed that the 
outer coat of the {tomach is formed by the peritone- 
um} a coat common to all the inteftines. Were this 
not fufficiently evident in itfelf, it might be afcertained 
by diffecting the peritoneum from the cardiac orifice 
of the ftomach, where it will be found refle@ted from 
the diaphragm. This coat is firm, fimple in its tex- 
ture, having no apparent fibrous texture, and {mooth 
on its outer furface, with many minute veffels. Under 
the peritoneal coat is the firft cellular coat, being in faét 
a fhort cellular tiffue betwixt the peritoneal coat and. 
the mufcular coat. 

Muscotar coatT.—The mufcular coat of the fto- 
mach confifts chiefly of two lamina of fibres; lefs 
diftin& however than thole of the cefophagus, or, in 
other words, more clofely and irregularly connected. 
One fet of fibres runs longitudinally, that is, from the — 
one orifice to the other; the other fet runs encircling 
the ftomach; yet there are fuch irregularities that itis 
difficult in every place to recognize the two great and 
original divifions of - fibres; and on this account 
in general three ftrata or feries of fibres are de- 

5 {cribed, . 
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f{cribed *.. For an example of this apparent irregularity, 
there comes down upon the flat fide of the ftomach an 
irregular fafciculus of fibres, apparently from the longi- 
tudinal fibres of the cardiac orifice, and continued from 
thofe of the cefophagus, which yer take a courfe fairly 
encircling the ftomach. ‘They cannot be ftriétly faid 
to belong to either the circular or longitudinal feries, 
and in many places thofe which run longitudinally on 
the ftomach feem to fink and lofe themfelves amongft 
the lower fibres, or are reflected into tranfverfe 
fibres. i 
Thefe mufcular fibres of the ftomach do not run in 
an uninterrupted courfe, but fplit, rejoin, and form a - 
kind of retiform texture through which the coats be- 
neath are at intervals difcernible. This flructure 
would appear to beftow a greater power of contraction 
on the ftomach. The {trong longitudinal fibres which 
_ are feen upon the cefophagus form the outer ftratum 
of the mufcular coat of the ftomach, and they extend 
from the cefophagus and cardiac orifice in a ftellated 
form alongft the upper curvature, and downward upon 
the great end or facculus ventriculi. Then we have 
to obferve a fet of.circular- fibres, which forming rings 
upon the great end, extend over all the ftomach, like 
the circular fibres of the arteries. Thefe fibres do not 
"each encircle the ftomach entirely, but while their, ge- 
neral direétion is circular, they are fo interwoven that 


* The moft general opinion is, that there are three layers of 
fibres in the ftomach. Some defcribe an external longitudinal 
feries; a middle tranfverfe ftratum; and again the internal 
fibres punning longitudinally. See Galeati Acad. de Bologne. 


no 
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no one fafciculus can be followed, to a great extent. 
Thefe are called the TRANSVERSE FIBRES Or STRATUM$, 
While the decpeft ftratum confifts of the continued cir- 
cular fibres of the cefcphagus. Thefe latt fibres are 
ftrong upon the cardiac orifice, and may be prefumed 
to form a kind of fphin@er ; but they diminifh as they 
are remote from the fuperior orifice. The lower or 
pyloric orifice of the ftomach, however, is more carefully 
guatded by mufcular fibres; having in the duplicature 
of the inner coats a diftin@ circular ring of mufcular 
fibres. | 

The cellular tiffue, being intermingled with the 
mufcular fibres, conne&ts and ftrengthens them, and 
gives the appedrance of little white lines interwoven 
with the mufcular fibres, and which fome have de- 
{cribed as {mall tendons *. There is alfo to be obferved 
a broad ligamentous band on the two flat furfaces of 
the ftomach towards the pylorus. They are like the 
bands of the colon, but not nearly fo ftrong or evi- 
dent. They are formed by the denfer nature of the 
cellular tiffte, and more intimate union betwixt the’ 
firft and feeond coats. 


OF THE ACTION OF THE MUSCULAR COAT. 


Uron confidering the weaknefs of the mufcular 
fibres of the ftomach, and the membranous nature of 
the whole coats, it appears that the general action of 
the ftomach is flow, regular, and by no means a for- 
cible contraction ; not an apparatus for triturating the 
food, but merely giving motion to its contents. But 


* See Winflow, fect. viii. p. 57. 
Vo. IV. E regarding 
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_ regarding the extreme fenfibility of the ftomach, and 
the gradual and regular fucceffion of action, much wilt 
be found that is worthy of attention. It fhould feem 
that the morfel is fent down into the cefophagus by a 
fucceflion of actions, preceded by a perfect relaxation ; 
and that when the food arrives at the fuperior orifice 
of the ftomach, by the fame relaxation preceding the 
contraction, the mufcular fibres of the upper part of 
_ the ftomach yield and receive the food compreffed by 
the cefophagus. Attending to the form of the ftomach, 
we fee a provifion for the reception of the food into 
the great facculated fundus on the left extremity. 
And here we fhall find that there is a greater profufion 
of veffels for the fecretion of the juices of the ftomach, 
and a fet of mufcular fibres, probably relaxing and 
yielding to receive the food, and excited to action only. 
when the proces of digeftion has been in part or en- 
tirely accomplifhed. We have proof that when the 
food has remained the ufual time in the ftomach, and 
comes in fucceflion to be prefented at the lower orifice, 
if the {tomach is healthy and the change upon the food 
perfect, the lower orifice is relaxed, and yields to the 
contraction of the mutcular fibres of the ftomach, and 
the contents of the ftomach are pafled into the duo- 
denum: but if the food has been of an indigeftible 
nature, it is rejected. The pyloric fibres refufe the ne- 
ceflary relaxation, and by the unnatural excitement an 
antiperiftaltic motion is produced, and the matter is 
again thrown into the great end of the ftowach, or re- 
jected by vomiting. There is in the natural action of 
the ftomach a ftimulus, followed by a regular fucceffion 
ef motion in its fibres, conveying the contents from 
the 
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the upper to the lower orifice of the ftomach. Of this 
excitement and action we are not confcious ; but when 
the action is difordered by an unufual excitement, the 
lower orifice ig not unlocked, the ation becomes vio- 
lent (the revetfe of what naturally takes place), and pain 
Or uneafy feelings are produced. Upon this principle 
may ‘be explained the naufea and vomiting which take 
place at certain times after eating, when balls or con- 
cretions aré lodged inthe ftomach. While the food 
lies in the’greater extremity, or in the body of the {to- 
fnach, and the ball or concretion with it, there is no © 
great excitement; but when it has fuffered the necef- 
fary change, and is approaching to the pyloric orifice, 
this part, being as it were a guard upon the inteltines, 
is fuddenly excited, vomiting is produced, and the ball 
is thrown into its old place in the facculus or great 
end. . 

This great fenfibility, producing effects almoft like 
intelligence, is apparent in the more common diforders 
of the ftomach. We fhall find the meteorifmus ven- 
triculi (the great diftenfion of the ftomach by  flatus) 
exifting for weeks, and yet the food pafling in regular 
eourfe through its orifices. We fhall find very fre- 
quently food of difficult digeftion lying in the ftomach 
and opprefling its functions for days, while food more 
recently received may have undergone the aétual 
changes, and have pafled through the pylorus into the 
duodenum. 

Owing to the fame flow and fucceflive action of the 
ftomach, it often happens that ulceration and {chir- 
rus pylorus, or other obftruction of the lower orifice 
of the ftomach, is attended with pain, naufea, and vo- 
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miting, only at ftated intervals after taking food ; ¢.¢. at 
the time in which the food: fhould be fent into the inv 
teftines in the natural courfle of action, | 
The mufcular fibres of the ftomach are exeited by 
-ftimuli, applied, not to theis fubftance, but to the con- 
tizuous coats; and betwixt the delicate furface of the 
inner coat and the mufcular fibres there is the firicteft 
fympathy and conne@tion. The fame conneétion holds 
in a lefs intimate degree betwixt the outer coat and the 
mufcular fibres; for when a part on the furface of the 
ftomach of a living animal is touched with acid or 
flimulating fluids, the part contraéts *. The ftomach 
is confidered as tefs irritable than the inteflines, be- 
- caufe it is alleged that a ftronger dofe of a medicine 
is required to prove emetic than to act as a purgative : 
‘but we ought to confider that the ation thus excited 
in the inteftines is merely an acceleration of their fecre- 
tions ; but vomiting is the interruption of the ufual ac- 
tion, requiring fuch a violent excitement as to invert 
the natural aétion. | | 
But there is fomething more than this; as the func- 
tion of the ftomach differs from that of the inteftines, 
fo may the quicknefs of their ation. Thus: in the 
ftomach a gradual change is to be produced upon the 
food, requiring time and a flow degree of motion ; but 
in the inteltines there is a greater agitation of their 
contents, and a quicker adtion of their coats, to bring 


* “ Tn ew fede qua targitur, contrahitur, fuleufque profundus 
hafeitur, et ruge; cibufque aliquando propeilitwr ut 2 fede con- 
traca fugiat. Minis tamen quam inteftina ventriculus irrita- 
bilis eit; hinc emetica fortiora necefle eft purgantibus.”— Haller. 
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the fluids into more general contaét with the abforbing 
furface, and to give greater activity probably to the ab- 
forption by the laéteals. 1 am inclined to think that 
the ftomach is the moft irritable part of the body, and 
fufceptible of the moft minute diftin&tions in the na- 
ture of the ftimuli applied to it. The phenomena of 
the living animal, and experiments in thofe recently 
killed, fufficiently prove the contractile powers of thé 
two orifices. Experiments have been made which fhew 
the powers both of the cardiac and of the pyloric ori- 
fices in retaining the contents of the ftomach after the 
cefophagus and duodenum have been cut acrofs. The 
ftomach of a rabbit has been dqueezed in the hand 
after cutting the duodenum, without any of its contents 
having efcaped *; and in fimilar experiments, the finger 
being introduced into the lower orifice of the ftomach 
of an animal yet warm, the fibres of the pylorus were 
found to contraét ftrongly upof it. Upon’ forcibly 
comprefling the ftomach, the food will-be made to pafs 
imto the cefophagus much more readily than’ into the 
duodenum; which is another proot how neceflary the 
natural feries of aétions is to the relaxation of the 
pylorus. 

Or vomitinc.— When there is an unufual or un- 
natural irritation on the ftomach, or when it is violent- 
_ ly ftimulated or oppoled in its natural cour{e of a@ion, 
the motion becomes inverted; and drawing by fympa+ 
thy other mufcles to its aid, the contents of the ftomach 
are evacuated by vomiting. Thus where the food takes 
changes inconfiltent with healthy digeftion; or when 


* See a paper in the 3d vol. of Sandifort, TheS 
E3 folid 
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folid matters lodge in the ftomach ;. or when fecretions 
of the duodenum pafs into the ftomach, or unufual 
actions are propagated backwards upon the ftomach 
from the upper portion of the canal; or when emetics 
are taken, which are unufual ftimuli; or when there 
is inflammation in the ftomach, which, from giving 
greater fenfibility, produces the fame effect with more 
violent ftimuli; or when the coats are corroded or ul- 
cerated ;—vomiting is produced. That vomiting may 
be produced by the inverted motion of the ftomach and 
cefophagus alone, is apparent from experiments upon 
living animals, where the abdominal mufcles are laid 
open, and from cafes in which the ftomach has lain inthe 
thorax, and yet been excited to active vomiting*. Again, 
it is equally evident that, when the ftomach is excited 
to vomiting, there is confent of the abdominal mulcles, 
by which they are brought into violent and {pafmodic 
action ; not alternating in their ation, as in the motion 
of refpiration, but aéting fynchronoufly, fo as greatly — 
to aflift in compreffing the ftomach; but at the fame 
time, the aGtion of thefe mufcles, however forcible their 
‘contraction, cannot alone caufe vomiting ; nor has this 
action any tendency to produce fuch an effect on other 
occafioris in which the utmoft contraction of the dia- 
phragm and abdominal mufcles is required to the com, 
preflion of the viicera, Many have conceived that 
vomiting is entirely the effect of the action of the ab- 
dominal mufcles and diaphragm. Such, for example, 
has been the opinion not only of J. Hunter, but of . 


* See Wepfer de Cicuta Aquatica, p- €8.—Sauvage’s Voe 
mitus. . 
Duverney, 
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Duverney, and of M. Chirac in Hift. de l’Acad. des 
‘Sciences, 1700. M. Littre oppofed this notion, and _ 
contended before the Academy, that'the contraction of 
the diaphragm was the principal caufe of vomiting. 
M. Lieutaud in 1752 fupported the idea that vomiting 
is the effect of the action of the ftomach. He found, 
upon diffection, in a patient whofe ftomach had refifted 
every kind of emetic, that it was greatly diftended and 
become infenfible ; and concluded that the want of. ac- 
tion in the f{tomach, and confequent lofs of the power 
of vomiting, was a {trong proof of the action being the 
effect of the contraction of the ftomach only. There 
are other more. curious inftances of difeafe of the fto- 
mach preventing the mufcular contraction in any vio- 
lent degree, and confequently the abfence of the ufual 
fymptom of vomiting :—an inftance of this kind will be 
feen in Dr. Stark’s work. In my Mufeum, Surgeons’ 
Square, there is a preparation of a ftomach, in which - 
the walls had become fo thick that they could no longer 
fuffer contraction by the mufcular fibres; the confe- 
quence of which was that, although the inner coat of 
the ftomach was in a raw and ulcerated ftate, there was - 
no active vomiting, 

The fingultus feems the partial exertion of the fym- 
pathy betwixt the upper orifice of the flomach and the 
diaphragm, by which a kind of. weak fpafmodic action 
is excited in it, but without a concomitant inverted ac- 
tion in the ftomach and cefophagus. It is a convullive, 
and fonorous infpiration, owing to an irritation of the. - 
upper orifice of the ftomach and cefophagus, but not 
exactly of that kind which caufes inverfion of the natu- 
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ral actions of the ftomach. Thus we have the hoquet 
des gloutons, the fingultus, from fome medicines and 
poifons, from fome crude aliment, or even from fome 
foreign body fticking low in the cefophagus, or from 
inflammation. The bogrborigmi and rumination feem 
to be gen:ler inverted aGtions of the upper orifice of 
the ftomach and oefophagus, unaffifted by any great de- 
gree of compreffion of the ftomach by the abdominal 
mufcles and diaphragm, 

The full action of yomiting is preceded by infpira-. 
tion, which feems a provifion again{t the violent excite- 
ment of the glottis, and the danger of fuffocation from 
the acrid matter of the ftomach entering the wind-pipe 3 
for by this means the expiration and, convulfive cough 
accompanying or immediately following, the action of 
yomiting, frees the larynx from the ejected matter of 
the ftomach. But the aétion of the diaphragm is far- 
ther ufeful by aéting upon the mediaftinum, which 
embraces the cefophagus, and no doubt fupports it in 
this violent aétion, 


NERVOUS OR VASCULAR COAT OF THE STOMACH. 


Wuar Haller calls the nervous coat, is the cellular 
{tructure in which the veffels and nerves of the ftomach 
ramify and divide into that degree of minutenefs which 
prepares them for pafling into the innermott or villous 
coat. It may with equal propriety be called the nervous, 
the vafcular, or the great cellular coat*. ‘Taking it 


* To call it cellular coat, however, would be to confound it 
with the three cellular coats generally enumerated by authors. 
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as the third diftinét coat of the ftomach, it is conne&ted 
with the mufcular coat by the sECOND CELLULAR 
coat, and with the villous coat by the THIRD CELLU- 
LAR coat. Striétly, however, it is the fame cellular 
membrane, taking here a loofer texture to allow of the 
free interchange and ramification of veffels. When 
macerated, it {wells and becomes like fine cotton, but 
has firmer and aponeurotic-like filaments interfecting 
it, and it-can be blown up fo as to demonttrate its 
cellular firu€ture*. It is in this coat that anatomilts 
have found {mall glandular bodies lodged, efpecially 
towards the extremities or orifices of the ftomach. 
VitLous coat.—This is the inner coat, in which 
the veilels are finally diftributed and organized to their 
particular end. It is of greater extent than the outer 
coats of the ftomach ; which neceffarily throws it into 
folds or plicee. Thefe folds take, in, different animals, 
a variety, of forms: but they are fimple in man; from 
the cefophagus they are continued in a ftellated form 
upon the orifice, but form no valve here. In the:bady 
of the ftomach they are more irregular, fometimes 
retiform, and fometimes they form circles or {quares, 
but they have generally a tendency to, the longitudinal 
dixeGtion, In the pyloric orifice the villous.coat forms 
aring, called the valve of the pylorus, which, how- 
ever, has no refemblance to a valve in its form or ac- 
tion. ‘This ring is not formed by the inner coat: of the 
ftomach alone, but by the inner ftratum of fibres of 
the mufcular coat, the vafcular and cellular coats; and 


* Winflow, fed. viii. p. 64, 
nes the 
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the inner or villous coat. The effec of all thefe coats, 
reflected inward at the lower orifice, is to form a 
tumid and pretty thick ring, which appears like a per- 
forated circular membrane when the ftomach has 
been inflated and dried ; but in neither ftate is its 
dire€tion . oblique fo as to aét as a valve. ° It feems 
capable of refifting the egrefs of the food from the 
jtomach, or the return of the matter from the duode- 
num, merely by the action of the circular fibres which 
are included in it. 

On the furface of the inner coat of’ the ftomach, 
{mall retiform rugze anda pile of innumerable villi are 
obferved. But this ftru€ture of the ftomach has not been 
fo fully examined, and is not fo perfeétly underftood 
as the analogous appearance in the inteftines. Glands 
are alfo defcribed as opening upon the inner furface 
of the ftomach: and thofe who have not been able to 
fee thefe glands, which are feated in the third cellular 
coat, yet believe in their exiftence from analogy ; while 
others obferve foramina toward the upper and lower 
orifice of the ftomach, whieh they fuppofe to be the 
opening or ducts of glands. ‘Thefe, however, which I 
believe to be merely cryptze or follicles, are themfelves 
the fecreting furface, and not the ducts of the proper 
round glandular bodies ; at the fame time it mult be 
admitted that difeafe, as if magnifying and giving fize 
to the ftructure of the ftomach, fhews a glandular and 
tuberculated flructure. 

Gastric FLUID. ‘here is fecreted into the ftos 
mach a fluid, which is the chief agent in digeftion, 
‘bhe moft common opinion is cat it flows from the 

; extreme 
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extreme arteries of the villous coat in general, partly 
from the mucous cryptz and dudts *. When pure, 
it is a pellucid, mucilaginous liquor, a little falt and 
brackifh to the tafle. like moft other fecretions, and 
having the power of retarding putrefaction and dif- 
folving the food: It acts on thofe fubftances which 
are nutritious to the animal, and which are peculiarly 
adapted to its habits. It has, confequently, fome va- 
riety of properties in different animals. The fecreting 
powers of the ftomach feem fo far to accommodate 
themfelves to the food received into it, that the pro- 
perty of the gaftric fluid is altered according to the 
nature of the food, ‘This affords another argument. 
in favour of a {imple diet ; fince, in a variety of con- 
diments received promifcuoufly into the ftomach, the 
chance is the greater of fome ingredient becoming an 
offenfive load. 

It feems to be a peculiarity in the human ftomach, that 
jt has a greater capacity for digefting a variety of animal 
and vegetable bodies. But I fhould at the fame time con- 
ceive that the natural power of digefting the fimple and 
appropriate food is diminifhed as the ftomach gains the 
power of diflolving a variety of fubftances. In other 
creatures, a fudden change of food is rejected, and the 
powers of the‘ftomach are found incapable of acting 
duly on the aliment, though time fo far accommodates 
the gaftric fluid to the ingefta that the animalization 
becomes perfect. Mr. Hunter fpeaks of the power of 


* But I fhould confider thefe glands rather as analogous to 
the mucous follicles of the cefophagus and lower portion of the 
jnteftine, and mergly as lubricating and defending the paflages. 


cattle 


60 Seas OF THER STOMACH. 


cattle eating and digefting their fecundines *. I have 
known a cow die from this; the membranes being 
found coiled up within the bowels. But the fa& is 
fufficiently afcertained, that the nature of the digeftive 
procefs may be fo far altered that gramenivorous ani- - 
mals may be made to eat flefh, and carnivorous animals 
brought to live upon vegetables. This faét throws us 
back from the fimple idea which we fhould be apt to 
entertain of the nature of the change produced by 
digeftion, viz. that it is fimply chemical. For we fee 
that the nature of the folvent thrown out from the 
ftomach, and its chemical properties, may be changed 
by an alteration in the aétion of the coats of the fto- 
mach. Thus we are baffled in our inquiries, and 
brought back to the confideration of this living pro- 
perty, which can fo accommodate itfelf to the nature 
of the aliment. . 

The gaftric fluid has been collected from the fto- 
machs of animdls after death, by fponges which the 
animal has been made to fwallow, or which have been 
thruft down into its ftomach, incafed in perforated 
tubes. And, laftly, it has been obtained by exciting 
the animal to vomiting, when the ftomach was empty ; 
for the fecretions of the ftomach are then poured out 
_ unmixed’ with food ¢. Although by thefe means a 
fluid may be obtamed which may properly be called 
the fuccus gaftricus, yet it muft contain a mixture of 
the faliva, and fecretions from the glands of the cefo- 
phagus and pharynx, with the glandular fecretions of 
the ftomach, and the general vafcular fecretion from 


* See Obfervations on Digettion. . 
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the furface of the ftomach.: It is a fluid, then, upon 
which the chemift can operate with no hope of a fuc- 
cefsful or uniform refult. And indeed chemiftry feems 
‘no farther to affift us in forming an accurate concep- 
tion of the changes induced upon the fluids in the ali- 
mentary canal, than that the more perfect, but fill 
very deficient, experience of the modern chemift fuc- 
eelsfully combats the fpeculations of the chemilts of 
former ages, For example; it was formerly fuppofed 
that digeilion was a fermentation, and that this fermen- 
tation was communicated and prepagated by the galtric 
juice. It is now found that the gaftric juice has pro- 
perties the reverfe of this; that it prevents the food 
from taking an acid or putrefactive fermentation ; that 
it ats by corroding and diffolving the bodies received 
into the ftomach; and that it is itfelf at the fame time 
converted into a new fluid, diftin& in its properties *. | 
It is almnoft fuperfluous to obferve, that the galtric 
- juice has‘no power of acting upon the coats of the 
ftomach during life ; whether this be owing to the pro- 
perty, in the living fibre, of refiftance to the action of 
the fluid, or that there is a fecretion bedewing the fur~ . 


* The moft curious fa& is that property of the coats of the 
ftomach, or of the fluids lodging in the coats of the ftomach, by 
which milk and the ferum of the blood are coagulated. It has 
been found that a piece of the ftomach will coagulate fix or 
feven thoufand times its own weight of milk. This action feems 
aneceflary preparation for digeftion, which fhews us that the 
moft perfec and fimply nutritious fluid is yet improper, without 
undergoing a change, to be received into the fyftem of veflels. 
For example; milk and the white of eggs are firft coagulated, 
and then pafs through the procefs of digeftion. See J. Hunter, 
Animal Economy, Obfervations on Digeftion. 
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face, which prevents the ation, it is not eafy to fay § 
but more probably it is owing to the refiftance to its 
action inherent in a living part. 
_ OF picesTIon. By trituration and mattication, and ~ 
the union of the faliva with food in the mouth, it is 
merely prepared for the more ready ation of the fto- 
mach upon it. No farther change is induced upon it 
than the divifion of its parts and the forming of a foft 
pulp. But in the ftomach, the firft of thofe changes 
(probably the material one) is performed, which by 2 
fucceflion of actions fits the nutritious matter for being 
received into the circulation of the fluids of the living 
body, and for becoming a component part of the ani- 
mal. For now the gaftric juice acting on this fluid 
mafs quickly diffolves the digeftible part, and entering 
into union with it produces a new fluid, which has 
been called chyme. The mafs has changed its fen- 
fible and chemical properties; it has fuffered the full 
action of the ftomach, and by the gradual arfd fuccef- 
five mufcular ation of the ftomach it is fent into the 
duodenum. The contents: of the ftomach confift of 
air (partly fwallowed, partly extricated by chemical 
change, but ftill more in all probability by the heat) s 
of chyme; and of a grofier part incapable of beco- 
ming nutritious, and the feparation of which from the 
chyme is accomplifhed by the aétion of the canal. 
» Now the ftomach being ftimulated by fulnefs, by fla- 
tus, and more ftill by the peculiar irritation of the 
fod to which it is natural to fuppofe its fenfibility is 
adapted, the mufcular coat is brought into action, and 
the contents of. the ftomach delivered into the duode- 
hum. Here having additional ingredients, it-is farther 
changed 
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changed in its nature, and approximates more to that 
of the fluids circulating in the veflels. It is called 
chyle; it has become a white milky fluid, which by 
the property of the living furface of the villous coat is 
feparated from the mafs, and abforbed by the lacteal 
veflels of the inteftines *. - 
HuNGER AND THIRST. ‘We are folicited to take 
food by the uneafy fenfation of hunger, and by the 
anticipation of the voluptuous fating of the appetite, 
and by the pleafures of the palate. Hunger is confi- 
dered as the effect of the attrition of the fenfible coats 
of the ftomach upon each other by the periftaltic mo- 
tion of the ftomach and compreflion of the vifcera. 
This. appears to be .too “mechanical an explanation. 
If the fenfation proceeded merely from fuch attrition 
of the. coats of the ftomach, food received into the 
ftomach would be more likely to aggravate than to 
affuage the gnawing of hunger; to excite the action of 
the {tomach would be to excite the appetite, and an 
irritable ftomach would be attended with a voracious 
defire of food. Something more than mere emptinefs 
is required to produce hunger. ‘There appears to be 
a deficiency of the due ftimulus to the ftomach, and a 
confequent uneafy fenfation which is allayed by fulnefs. 
Hunger does not appear to be occafioned by ftimulus, 
but by a want of due excitement, by which the irrita- 
bility of the coats and action of the veffels are as it 
were fuffered to accumulate; and this tenfion, and 
irritation, and fulnefs of veffels, is relieved by the food, 


_ ® See farther of the lafeal and abfortent fyftem. 
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which excites the Riots draws out the teh. and 
gives activity to the fyftem of veffels. 

Tuirst is’ feated in the tongue, fauces, des phan 
and ftomach.. It depends on the ftate of the fecretions 
which bedew thefe parts, and arifes either from a defi- 
ciency of fecretion or from an unufually acrid ftate of 
it. It would appear to be placed as a monitor calling 
for the dilution of the fluids by drink, when they have 
been exhaufted by the fatigue of the body and by per- 
‘{piration, or when the contents of the {tomach requiré 
a more fluid ftate,—the more eafily to fuffer the necef- 
fary changes of digeftion. 

The cardiac orifice is the chief feat of all fenfations 
of the ftomach both natural and unufual, as it is the 
moft fenfible part of the ftomach. Indeed we might 
prefume this much by turning to the defcription and’ 
plates of the nerves; for we fhall find that this upper 
part of the ftomach is provided in a peculiar manner 
with nerves, the branches of the par vagum. 

The fympathy of the ftomach with the reft of the 
inteftinal canal, the connection of the head and ftomach 
in their affections, the effe& of the diforder of the fto- 
mach. on the action of the vafcular fyftem and of the 
fkin, and the ftri€t confent and dependence betwixt the 
ftomach and diaphragm and lungs, and in a particular 
manner with the womb, tefticle, &c.—and again, the - 
connection of the ftomach with the animal economy, 
as a whole,—mutt not efcape the attention of the ftu- 
dent of medicine. 
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--OF THE SMALL. INTESTINES. 


* "Tue fmall inteftines are defcribed as that part of the 
inteftinal canal which is betwixt the pyloric orifice of 
the ftomach and the valve of the colon. They are 
reckoned in length at four or five times the height of 
the body : they bat that part of the canal in which 
the digeftion is completed, and the nutritious fluids 
abforbed from the watte of the ingefta. They are com- 
monly fubdivided into. the duodenum, jejunum, and 
ileon ; or more fimply into the duodenum and intefti 
num tenue*. 


a OF THE DUODENUM. 


Tur DUODENUM ftands diftinguifhed from the ge- 
neral tract of the {mall inteftines by its fhape, connec- 
tions, and fituation. It is greatly larger than any 
other part of the {mall inteftines; irregularly circular; 
more flefhy 3 and, although it has fewer plicee, it is more 
glandular and more vafcular: but its greateft peculi- 

arity, and that which muft convince us of its impor-. 
tance in the animal ceconomy, and of the neceffity of 
attending to it in difeafe, is this, that it is the part which 
receives the biliary and pancreatic dus, and in. which 
a kind of fecond ftage of digeftion takes place ; and that 
by the diforder of thefe fecretions it muft be primarily 
affected, The duodenunt takes a courfe acrofs the’ 


’ 


* Haller, 


~~ 
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fpine from the orifice of the ftomach until it touches 
the gall-bladder. Firft it goes in a direGtion down- 
ward; then it patfes upward till it touches the gall- 
bladder; then making a fudden turn it defcends di- 
rectly near to the right kidney, and is then involved in 
the lamina of the mefocolon; it then takes a fweep 
towards the right fide, obliquely acrols the fpine, anda 
little downward ; it afterwards runs behind the head of 
- the pancreas and the great veflels paffing to the fmall 
inteftines betwixt the vena cava and the vena, porte ; 
and then again toward the left of the aorta, but {till 
bound down by the root of the mefocolon*. This 
portion of the inteftine receives its name from being. 
afually meafured off twelve fingers breadth, or from 
five to fix inches, from the orifice of the ftomach. I 
have always preferred, however, a natural and not an 
arbitrary divifion, and have confidered that portion of 
the inteftines as duodenum, which is above the lower 
lamina of the mefocolon, or the point at which it 
emerges from the ftri€ture of the mefocolon. As in 
this extent, befides being tied down to the fpine by the © 
mefocolon, tt has the peritoneum reflected off from it 
at other points, we have to remark the ligamentum 
duodeni renale, ligamentum duodeni hepaticum. 
Although we fhall prefently treat of the coats of the 
fmall inteftines in general, yet it may not be improper 
here to obferve what are announced as peculiarities in ' 


* How comes it then, feeing the acute turns of this inteltine, 
that Ruyfeh calts it “ Tnteftinum digitale, vel inteRtinum reGum 
brevidimurm ?? Adverfay. Anat. Decad. IL.” 

See a good defeription of the duodenum by M. Laurent Bo- 
nazzolis in the Traniactions of the Academy of Bologna. 
the 
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the coats of this firft divifion. The firft or peritoneal 
coat is imperfect, as muft already be underftood : for it 
does not inveft the whole circumference of the gut ; it 
_ ties it down more clofely, or it merely contains it in its 
duplicature, while a greater profufion of cellular mem- 
brane accompanies this than the other divifions of the 
inteftines. The mufcular coat is ftronger than that of 
the jejunum and ileons the plies formed by the inner 
coats, fmaller than thofe of the other part of the fmall 
inteftine, and having more of a glandular ftructure. 
At the lower part of the firft incurVation of the duode- 
' num, the inner coat forms a particular procefs like to 
thofe which are called valvulz: conniventes ; and in this 
will be difcovered the opening of the biliary dua, 
within which alfo the du€tus pancreaticus generally 

opens. mney . hes 
It is not without fome reafon that anatomifts have 
confidered the duodenum as a fecond ftomach, calling 
it ventriculus fecundus, and fuccenturiatus; for there is 
here performed a change upon the food, converting 
the chyme, (as they have chofen to call it,) which is 
formed in the ftomach, into perfect cuHyie. But to 
fuppofe that the chyme is perfected in the duodenum, 
is to fuppofe the biliary and pancreatic fecretions ne- 
ceffary to the formation of chyles a point which is not 
allowed: for many fuppofe that the bile is merely a’. 
ftimulus to the inteftines, holding a controul over 
their motions; others, that it is ufeful only in fepara-- 
ting the chyle from the excrement; or again, that the 
bile is decompofed, part entering into the compofition’ 
of the chyle, while the other goes into that of the 
feces: it feems to beftow upon them a power of fti- 
F2 mulaing 
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mulating the inteftinal canal in a greater degree ; and _ 
as the-chyle is formed occafionally without the pre- 
fence of bile, we may be induced the more readily to 
allow that the bile does not in the natural actions and: 
relations of the fyftems enter into. the compofition of 
the chyle. At allgevents, we fee that it is the bile 
which is the peculiar ftimulus of the inteftinal canal, 
and that when interrupted in its difcharge. from the: 
dus, the motions of the belly are flow, and. coltive- 
nefs is the confequence. | 
We fee, then, that at. all events There are poured in- 
to the duodenum from the liver and pancreas, fecretions 
which have an extenfive effect on the fyftem of the 
vifcera ; and we mult acknowledge: that the derange- 
ment of thefe fecretions muft operate asa very frequent 
and powerful caufe. of ‘uneafinefs, and that the duode-, 
num mui often be the feat of difeafe and diftrefling 
fymptoms. We may obferve that, from the courfe of 
the duodenum, pain in it. fhould be felt under the 
feventh or eighth rib, pafling deep, feeming to be in the 
feat. of the gall-bladder, and ftretching towards the 
right hypochondrium, and to the kidney, and again 
appearing as if on the loins. Wemay obferve farther, 
that from the connections of this portion of the intel- 
tine, and from the manner in which it is braced down 
by the mefocolon, fpafm, when flatus is contained in it, 
will fometimes produce racking pains. Nay farther, 
when the irregularities of digeftion affect the duode-— 
num, and fpafm and diftention follow; the diftention 
eaufes it to prefs upon the gall-bladder, and the pref- 
fure and the excitement together caufe an irregular and 


often, an immoderate flow of bile, which with the. 
acrid: 
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ecrid-ftate of the food produces anxieties and increafed 
pain, inverted motion, vomiting, and even cholera *, 
We mutt not forget, that the inverted a€tion of the 
ftomach draws quickly after it the inverted motion of 
the duodenum. It may be of confequence to attend 
to this in thé operation of an emetic, for the ftomach . 
will fometimes appear to be difcharging foul and bili- 
ous matter which -we naturally may fuppofe to have 
been lodged in it, but which has aétually flowed from 
the duodenum, or ‘kas even come recently frony the 
ducts in confequence of the operation of the vomitt. 
From a defeé in the natural degree of the ftimula- 
ting power of the bile, it will accumulate in the duode- 
num, occafioning anxiety and lofs of appetite, and even 
congeftion of blood and a jaundiced fkin ; “we may cer- 
tainly afirm that thefe at leait are ified connected. 
Such accumulation in the duodenum mutt be attended 
with a languid aétion of the whole canal, and inactivity 
of the abdominal vifcera, becaufe the periftaltic motion 
is begun here in the natural action af the inteilines ; 
and if its peculiar ftimulus be deficient, fo mutt 
that of the whole fyftem-of the vifcera. Hence the 
neceflity of roufing and evacuating the whole canal. 
I may farther obferve, that, it has been the opiition 
of the moit refpectable old phyficians, chofe whofe 


* Indeed vomiting in confequence of concuflion and compref= 
‘fion upon the whole contents of the abdomen, and in a para. 
ticular manner on the liver, afferds mo% powerful means of 
operating upon the infarction and remora of the blood in the 
hepatic fyftem. ~ 


¢ See Sandifort, vol. iii. p. 288. See Hoffman. © 
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knowledge of difeafes has been drawn from an acquaint- 
ance with anatomy, from the frequent infpection of 
dead bodies, and the obfervation of the fymptoms du- 
ring life, that the ftudy of the difeafes connected with 
the duodenum is the moft important which can occupy 
the attention of the medical enquirer. 


OF THE SMALL INTESTINES IN GENERAL. 


The fmall inteftines, under the name of jejunum 
and ileon, occupy the fpace in the middle and lower 
part of the abdomen, the great mafs forming convolu- 
tions in the umbilical region. The cylindrical canal 
of the fmall inteftines is gradually and imperceptibly 
diminifhed in diameter as it is removed from the lower 
orifice of the ftomach; fo that the termination of the 
ilion in the caput coli is confiderably fmaller than the 
duodenum. This tract of the fmall inteftines performs 
the moft important function of the chylipoétic vifcera 
(if any can be faid to be peculiarly important where 
the whole is fo ftri€tly connected) ; for here the food is 
moved flowly onward through a length of inteftine 
more than four times the length of the body *, and ex- 
pofed to a furface amazingly extended by the pendu- 
lous and loofe duplicatures of the inner coat. Here 
the feces are gradually feparated from the chyle, and 
the chyle adhering to the villi is abforbed and carried 
into the fyftem of veffels. 


* The whole length of the inteftinal canal is generally 
eflimated at from fix to feven times the length of the whole 
body. | ’ 

The 
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The JEJUNUM * is the upper portion of the fmall 
inteftine. Its extent is two-fifths of the whole. — Its 
convolutions are formed in the umbilical region. 

The 1L£0n lies in the epigaftric and ileac regions, fur- 
rounds the jejunum on the fides and lower part, and 
forms three-fifths of the wholeextent of the inteftine from 
the mefocolon to the valve of the colon. The coats of the 
ileon are generally defcribed as thinner and paler; the 
valvular projections of the inner coat lefs con{picuous 5 
and the mucous glands are apparent in the lower por- 
tion. The feveral parts however of this, which we may 
call the long inteftine +, do not preferve a very exact 
relation in regard to their place in the belly, but in 
their motions they may be drawn to the right or left, 
upward or downward. This however I am convinced 
takes place in a much lefs degree than is generally be- 
lieved. | 

There is fometimes found a lufus in the lower part 
of the ileon before it pafles into the colon; a blind 
pouch or caecum is, as it were, attached to the ilion 
refembling the caput coli, 1 have found this in one 

. ¥ 

* So named from its being more generally empty. Indeed 
the higher parts of the canal can never be diltended, becaufe 
the contents pafs flowly and gradually and with little inter- 


ruption through them ; but they are in a manner accumulated _ 
below. 

_ + We may then fpeak of the fmall'inteftines in general, meéan- 
ing the whole tract from the ftomach to the great intefline; the 
duodenum being the fpace betwixt the ftomach and the lower 
lamina of the mefocolon, the long inteltine being the tract ex- 
tending from the duodenum to the colon. 
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inftance only. Sometimes there’ is more than one in 
the courfe of the ileon *. 


MINUTE STRUCTURE OF THE SMALL INTESTINES. 


We have in fome meafure anticipated the general 
enumeration and charaéter of the coats of the inteftines, 
by what has been faid upon the coats of the ftomach ; 
for we have here to diflinguifh the four great coats, 
the peritoneal, the mufcular, the vafcular, and villous 
coats. 


THE PERITONEAL COAT AND MESENTERY. 


The peritoneal coat of the fmall inteftines is of the 
fame nature with that of the ftomach, liver, {pleen, &c. 
It is a thin, fmooth, pellucid membrane. On the fur- 
face it has a moifture exuding from its pores; and it 
firmly adheres to the mufcular fibres beneath. Its 
tran{parency makes the mu{cular fibres, blood-veffels, 
and lymphatics eafily diftinguithable ; and when it is 
diffeGted or torn up, the longitudinal mufcular fibres 
will be found in general attached to it. . Its ufe is to 
give a fmooth furface and ftrengthen the inteftine, and 
in a great meafure to iat the degree of this. diften- 
tion. ai 


* 


* ‘The appendices cecales of the ileon have given birth to a 
curious queftion in the pathology of hernia. Sce ‘* Hernia ab ilii 
diverticulo.” ‘Morgagni, Adv. Anat. HI. “ Hernie formée par 
Vappendice de VPileon.””. Lirrre, Mem. de Acad. Royale des 
Sciences, an 17003 Ruyfch, Palfin, &c. See cafes of anus at the 
groin in the Mufeum, Surgeons’ Square. 
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‘The peritoneal coat of the inteftine is continued and 
reflected off upon the veflels and nerves which take 
their courfe to the inteftine: or, what is the fame 
thing, and indeed is the more common defcription, the 
two lamina of the peritoneum which form the mefen- 
tery, after proceeding from the fpine and including 
the veffels, nerves, and glands belonging to, the tract 
of the inteftine, inveft the cylinder of the inteftine un- 
der the name of peritoneal coat *. ‘The mefentery is 
compofed of membranes, glands, fat, and the feveral 
fyftems of veffels, arteries, veins, lacteals, and nerves. 
As in reality.it is a produétion of the -peritoneum, it 
“may be faid to arife from the mefocolon, or the mefo- 
colon from the mefentery, reciprocally. But at pre- 
fent we may trace the mefeniery from the reot of the 
mefocolon ;—for the jejunum, emerging from under 
the embrace of the mefocolon, carries forward the: peri- 
toneum with it; and the laminz of the peritoneum, 
meeting behind the. gut, include the veffels which pafs 
to it and form’the mefentery.. This connection of the 
{mall inteftines by means of the prolongation of the 
peritoneuin, while it allows a confiderable latitude of 
motion, preferves the convolutions in their relations, 
and prevents them from being twiffed or involved. 
But it is by the walls of the abdomen that the inteftines 
as well as the more folid vifcera are fupported; for 
_ when the bowels efcape by a wound, a portion of an 
inteftine will hang down upon the thigh, unreftrained 
by the conne¢tion with the mefentery. | 

Hiv eae 


.® Sce Plate I. 5 6. 7. 38s 
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The mefentery begins at the laft turn of the duode- 
num, or. beginning of the jejunum. [ts root runs 
obliquely from left to right acrofs the fpine. Here 
it has no great extent; but as it is prolonged toward 
the inteftines, it fpreads like a fan, fo that its utmoft 
margin is of very great extent; which may be con- 
ceived when we confider that it is attached to the whole 
extent of the fmall inteftines. In the middle of the 
{mail inteftine, the mefentery has its greateft extent or 
breadth ; towards the beginning of the duodenum and 
the termination of the ilion, it is fhorter, and more 
clofely binds down the inteftine. 


MUSCULAR COAT OF THE INTESTINES. 


There is not a more important point of confidera- 
tion in the anatomy of the vifcera, than this of the ac« 
tion of the mufcular coat. ‘The appearance and courfe 
of the fibres fhall firft be defcribed, then their aCtion, 
and laftly their effect in difeafe. 

The peritoneum is united to the mufcular coat by a 
very delicate and denfe cellular membrane; which in 
the enumeration of the coats we muft call the firft 
cellular coat, but which really does not deferve the 
name of a diftin® coat; for, as already faid, the outer 
Jamina of the mufcular coat is raifed with the peritone- 
um,and adheres intimately to it. The fibres of the 
mufcular coat of the inteftines are fimpler than thofe 
of the ftomach; for here there are only two fets of 
fibres, the longitudinal and circular fibres: ‘The outer 
ftratum confilts of the very minute and delicate longi- 

4 . tucinal 
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tudinal fibres. Indeed, when the fyftem has been ex. 
haufted by a long and debilitating illnefs with {carcely 
any excitement of the inteftinal canal, thefe fibres are 
not to be obferved. Ina man who has been cut fud- 
denly off by difeafe, or who has died a violent death, 
they become more demonftrable ; and in difeafes where 
there: has been congeftion and excited aétion in the 
inteftines, they are of courfe ftill ftronger and more 
difcernible. ‘The internal ftratum of the mufcular 
fibres is much ftronger and more eafily demonftrated. 
Thefe fibres will be obferved much ftronger about the 
duodenum and upper part of the jejunum, but they 
become weaker and more pellucid towards. the extre- 
mity of the ileon. Tracing any particular fibre of the 
circular ftratum, it is found to form only a fegment of 
a circle, a part of the circuti of the inteftine. It feems 
loft amongft neighbouring fibres or cellular connec- 
tions; but ftill, taken together, the circular mufcular 
fibres uniformly furround the whole gut *. 

To account for that action of the inteftines which 
urges on the food, we may fuppofe a greater degree of 
irritability and activity to refide in the upper portion, 
_ where of courfe is commenced that aétion which is 
fucceflively propagated downward, carrying the faces 
into the lower part of the canal. Some anatomifts 
have ingenioufly imagined that the inner ftratum of 
fibres furrounds the inteftine not in a circular direction, 
as was aflerted by Willis, but obliquely and in a fpiral 
courfe; from which followed a fimple explanation of 


* Morgagni Adverfaria Anatomica III, Animadverfio V. 
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their effect, fince the contraction of the fibre winding 
lower in the inteftine purfued the contents with a uni- 
form progreffive conftriction. | 

Phyfiologifts have made a diftinGtion in the motion 
-ywhich they have obferved in the inteftines of living 
animals. The one they call the vermicular, and the 
other the periftaltic motion. Upon looking into the 
belly of a living animal, or of one newly killed, there 
may be obferved a motion among. the inteftinés, a 
drawing-in of one part and a diftention and elongation 
of another part of the convolution. This motion has 
_Yome refemblance to the creeping undulating motion 
of a reptile, and has got the name of vermicular mo- 
tion, On the other hand, the direét contraction of 
the gut by the conftridtion of the circular fibres is the 
periftaltic motion. We muft not however allow 
ourfelves, from the loofe expreffion of authors, to 
imagine, that thefe circular flreight fibres act feparate- 
ly: on the contrary, excited by the fame ftimulus, 
they have a fimultaneous motion to the effect of ac- 
complifhing the perfect contra@tion of the gut and 
motion of its contents *, 

While the ftimylus is natural, the contraction of the - 
mufcular coat is in a regular feries from above down- 
ward, and, the lower part contracting before the upper 
is completely relaxed, the food muft be urged down- 
ward into the lower partion. I fhould even imagine 
that the lower portion is relaxed, from its more ufual 


* Neither can I allow that the acting of the longitudinal fibres 
in one portion of an inteltine dilates that which is below, other- 
ways than by the compreffion of food and flatus. 

m 
degree 
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degree of tenfion, or flighter Seren degree of 
action *. 


ANTIPERISTALTIC MOTION. 


“When the fucceflive contraction of the mufcular. 
fibres of the inteftines is oppofed in its natural courfe 
downward, ‘either by a violent ftimulus (the effect of 
which is to canfe a more permanent contraction in the 
coats, and one which does not readily yield to the 
telaxation that follows, as in the natural contraction), 
or when there’ is a mechanical and obftinate i interrup- 
tion to the contents of the bowels’; then is the natural 
action reverfed.’ This antiperiftaltic motion mut arife 
thus ; ; a portion of the inteftine being conflri€ted, and 
not yielding to the’ contraction which in the natural ac- 
tion of the gut fhould follow in order, the motion of the 
gut mutt be ftationary for a time, until the part above is 
again relaxed; when, the contents of the intelline finding 
a free paffage upwards, and that portion contraéting and 
propelling the matter ftill upwards and retrograde, 
(fince it is oppofed by the contraction below, a feries of 
retrograde or antiperiftaltic motions are produced. 
The courfe of the a&ion is. changed; the contraction 
* From the experiment of Haller and of others, it is proved. 
that the irritability of the inteflines long furvives that of the 
heart: that the iateftines are in general in lively motion, when 
no motion can be obfer ved in the tomach : but that fometimes the 
motion of the flomach continues longer thamthat ofthe inteftines. 


It is proved alfo that the a@ion of the inteftine is adequate to the 


motion downward and the difcharge of fre -ces, without the aid of 


the abdominal mufeles, See Mem. par Haller fur les Manxw.mens des 


Lateflines, 
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of the gut is not followed by the dilatation of the part 
below, but by that of the part above. By this means 
the matter of the lower portion of the inteftinal canal 
is carried into the upper part, and there acting as an 
unufual ftimulus it aggravates and perpetuates the un- 
natural ation. Nay, from experiments it appears that 
a permanent irritation will caufe an accelerated motion 
in both direétions, that from the point ftimulated there 
will proceed downward the regular feries of contrac- - 
tions and dilatations, while the motion is fent upwards - 
and retrograde from the fame point of the inteltine 
toward the {tomach *. And this obfervation, the exhi- 
bition of medicine and the difeafes of the inteftines 
confirm. But farther we may obferve, that the food 
is not uniformly moved downward ; it. is fhifted and 
agitated by an occafional retrograde motion thus: 


: Voll: p.78. 


The portion of the inteftine included under A con- 
tracts and fends its contents into B. B contracting 
fends its fluid contents in part backward into A, but 


* Haller, loc, cit.. Exper. 424. 
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in a greater proportion into C. While the contents 
of the middle portion are fent into the lower part in a 
greater proportion than into the higher divifion, the 
tendency of the food will be in its natural courfe, 
downward ; whilft at the fame time it fuffers an alter- 
nate motion backward and forward; fo that it is more 
extenfively applied to the abforbing furface of the 
inteftines. 

The ftimulus to the inteftines is matter applied to 
their inner coat; and although there is much fympa- 
thy in the whole canal, yet unlefs there be matter 
within a portion of the canal, that particular part has 
little action. Accordingly, when there is ob{truGion 
to the courfe of the aliment, by whatever caufe it may 
be produced, the portion below becomes fhrunk and 
pale, and free from the effects of inflammation; while 
that ftimulated by the food, being in a high ftate of 
excitement, irritated by the prefence of matter which 
it is unable to fend forward, evacuated only partially 
by an.unnatural and highly excited retrograde action, 
it becomes large, thick in its coats, ftrong in its mu! 
cular fibres, and greatly inflamed, till it terminate at 
laft in gangrene *. 

The unufual excitement of the mufcular fibres pro- 
duces a very curious effeét in the intus-fufceptio, or the 


* Haguenot gives an experiment illuftrating the caufe of ileus. 
He.tied a ligature about the inteftine of a.cat, and found no ans 
tiperiltaltic motion excited. This. is not wonderful; it is the 
excitement arifing from matter within the gut, to which there is 
no exit, and not the ftricture of it, which is the caufe of the vio- 
lent fymptoms.—A cafe in the Mufeum will give the young 
ftudent a correct judgment on this fubject. 
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flipping of one portion of the gut within anothefs 
This may be done, by applying acrid matter to the ins 
teftines of living animals; and I have no doubt that 
it has been produced by giving purges too {trong and 
ftimulating in cafes of ob{truction of the bowels. . By 
the contrattions. of the mufcular. coat greatly excited, 
the intefline is not only diminifhed: in diameter fo, as 
to refemble an earth-worm +, but in length alfo. | This 
great contraction, of the outer coats accumulates the 
vafcular and villous coat as if into.a heap; which from 
the comprefflion of the mufcular coat is-forced into the 
neighbouring relaxed portion. . This, firft ftep, leads 
only to a fucceflion of .a€tions; for the fibres of the 
elaxed or uncontracted part, fenfible to the prefence 
of this accumulated;and turgid villous coat, contracts 
in fucceflion fo as to draw a part of the conrraéted gut 
within the relaxed portion. If the irritation is done 
away or ceafes quickly, as in the experiments on_ani- 
malsy another turn of the inteftine coming into play 
diftends this, and undoes the intus-fufceptio.,, But if 
the caufe continues, the intus-fufceptio is continued ; 
the included part of the gut is farther forced into the 
other. By thefe means the veflels going to the ins 
cluded part are*interrupted; the villous coat {wells 
more and more; and feveral feet of the upper portion 
of the inteftine is often in this way fwallowed down. 
It is not however in the natural courfe downward that 
this preternatural action always proceeds; for, as the 
excitement is violent and unlike the ufual ftimulus of 


* See Haller’s Experiments ; and “ DiffeQions of the Atro- 
phia Ablactatorum” with plates; by. Dr. Cheyne. 
food, . 
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food, and as we know that an unufual excitement is 
very apt to caufe an inverted action, it often happens 
that the intus-fufception is formed by the lower portion 
of the gut included in the upper part. 


This third coat of the inteftines,or what is commonly 
called the nervous.coat, is a ftratum of cellular mem- 
brane in which the veffels of the gut are diflributed. It 
might with equal propriety be called the cellular coat ; 
and is indeed what fome anatomifts have called the 
third cellular coat. By inverting the gut and blowing 
ftrongly into it, the peritoneal coat cracks and allows - 
the air to elcape into this coat; which then {wells out, 
demonttrating its ftruture to be completely cellular *. 
Its ufe evidently is to fuffer.the arteries, veins, and 
lymphatics to be diftributed to fuch a degree of minute- 
nefs as to prepare them for refleGtion into the laft and 
innermoft coat, and for entering into the ftruQure of 
the villi: for they come to the extremity of the meflen- 
tery as confiderable branches, but forming in this coat 
a uniform texture of vellels, their extreme branches 
are finally diftributed to the inner coat. This is the 
coat ia which, in fome parts of the inteftines, little 
- glands or criptz are lodged. 


* An experiment, to which Albinus attaches much impor- 
tance. See alfo, in the Acad. de Bologna, a paper by Mr. D.G. 
Galeati on the flefhy coat of the ftomach and intettines. 


Vou. IV. G VILLOUS 
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VILLOUS COAT. 


The moft curious part of the ftructure of the intefs 
tines is the villous or inner coat; for by its organiza 
tion is the chyle feparated from the general mafs of 
matter in the bowels, and carried into the fyftem of 
veflels. To this all we have been defcribing is merely 
fubfervient. 

The villous coat has a foft fleecy ae and being 
of greater extent than the other and more’outward 
coats, it is thrown into circular plaits which hang into 
the inteftine, taking a valvular forn. ‘They have the 
name of VALVULZ CONNIVENTES. Some of them go 
quite round the infide of the inteftine; others only in 
part. ‘They are of larger or fmaller extent in different 
parts of the canal: for example; they begin a very 
little way from the lower orifice of the ftomach irre- 
gularly, and tending to the longitudinal direction; 
further down they become broader, more numerous, 
and nearly parallel; they are of greater length, and 
more frequent in the lower part of the duodenum and 
upper part of the jejunum. Thefe valvular projections 
have their edges quite loofe and floating in the canal 
and from this it is evident that they can have no val- 
vular ation. Their ufe is to increafe the furface ex- 
pofed to the aliment; to enlarge the abforbing furface; 
and at the fame time to give to it fuch an irregularity 
that the chyle may lodge in it and be detained *. Into 


* « Superficies interne hujus tunice ad menfuram geometri- 
cam, aliquoties integumentorum communium fuperficiem ampli- 
tudine fuperat.” Soemmering, vols vi. p. 295. 


3 | the 


OF THE SMALL INTESTINES. ' 83 


the ftrudttire of thefe plice of the villous coat, the vaf 
cular or cellular coat enters, and generally in the du- 
plicature a fmall arteréal and venous trunk will be 
obferved to run. That thefe plic are formed chiefly 
by the laxity of the corineftion and the greater rela- 
tive extent of the inner coat, is apparent upon inverting 
the gut, and infinuating a blow-pipe under it, fot 
then you may diftend the cellular fubftance of the 
vafcular coat fo as entirely to do away the valvule 
conniventes. . ; . 

The pile or lariuginous furface from which this coat 
has its name, is to be feen only by a very narrow in- 
fpeGtion, or with the magnifying glafs. It is owing to 
innumerable fmall filaments which project from the 
furface, like hairs at firft view, but of a flat or rounded 
figure as the ftate of fulnefs and excitement or deple- 
tion fhows them. They confift (as appears by the 
microfcope) of an artery and vein, and lacteal or ab- 
forbing veffels, and to thefe we may furely add the ex- 
tremity of the nerve. They have a cellular ftruéture ;_ 
they are exquifitely fenfible; and, when ftimulated by 
_ the prefence of fluids in the inteftines; are erected, and 
abforb the chyle. ‘They are the extremities of the lac» 
teal abforbing fy{tem, and their ftruéture would feem 
to be fubfervient to the abforption by the mouth of the 
lacteal veffel *. 

But the furface of this coat is not only an abforbing 
one, it alfo pours out a fecretion: and indeed it is as a 

* See further of their ftruéture under the title of the Lacrzat 


and Lymruatic System, in this volume, where the fubject of 
abforption and the ftructure of the'villi is treated. 


G2 . _ fecreting 
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fecreting furface, upon which medicines can att, that it 
is to us one of the moft powerful means of acting upon 
the fy{tem in difeafe. The fluid which is fupplied by 
_ the furface of the inteftines is called the liquor interi- 
cus; a watery and femipellucid fluid, refembling the 
gaftric fluid. This fluid, phyfiologifts have affected to 
diftinguifh from the mucous fecretion of the glands of 
the inner furface of the inteftines; but it is impoffible 
to procure them feparate *. 


GLANDS. 


Anatomifts have obferved {mall mucous glands 
feated in the cellular membrane of the inteftines +, the 
duéts of which they defcribe as opening on the villous 
furface of the inteftines. They are feen as little opaque 
fpots, when the inteftine is cut in its length and held 
betwixt the eye and the light. They have been chiefly 
obferved in the duodenum ; few of them in the gene- 
ral tract of the fmall inteftines. Little colleétions or 
agmina are obferved, which increafe in frequency to- 


* It has been fuppofed that the fluids exereted from the fur- 
face of the inteitines were furnifhed by very minute foramina 
(which are vifible by particular preparation) in the interftices of 
the villi. See the letter of Malpighi to the Royal Society of 
London on the Pores of the Stomach ; and the paper by M, Gas 
Jeati inthe Bologua tranfadions on the Inner Coat, which he calls 
the Cribriform Coat. Thefe pores, according to Galeati, are vi- 
fible through the whole tra@ of the canal, and particularly in 
the great inteftines. 

+ Peyruf. Biblio. Manget. Brunnerus de glandulis duodeni. 
Wepfer, Morgagni, &c. hele he fuppoted additional pancreatic 
glands. " 


4 3 ward 
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ward the extremity of the ileon. It is natural to fup- 
pofe that as the contents of the inteftines become in 
their defcent more acrid and ftimulating, there will be 
a more copious fecretion of mucus in the lower intef- 
tines for the defence of the villous coat. 


SECTION Ivy. 
OF THE GREAT INTESTINES. © 


Tue great inteftines form that part of the inteftinal 
canal which is betwixt the extremity of the ileon and 
the anus. They differ effentially from the fmall intef- 
tines in their fize, form, and general character; and 
in the texture, or at leaft in the thicknefs of their 
coats. 

The great inteftine, beginning on the right fide of 
the belly, rifes before the kidney; pafles acrofs the 
upper part of the belly, under the liver, and béfore or 
under the ftomach*, Then making a fudden angle 
from under the ftomach and f{pleen +, it defcends into 
the left ileacregion. Here, making a remarkable turn 
and convolution, it defcends into the pelvis by a curve 
running in the hollow of the facrum. 

The great inteftines are accounted to be about feven 
feet in length, and to bear a relation to the fmall intef- 
tines as five to twenty-five. 


* This turn of the colon from the right acrofs the belly is 
flexura prima, fuperior dextra hepatica Soemmering. 
+ Flexura fecuoda, fuperior finiftra licnalis. 
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The natural divifion of this portion of the intefline 
is. into the coecum, colon, and rectum *. 


VALVULA COLI. 


The extremity of the inteftinum ileon- enters as it 
were into the fide of the great inteftine at an angle f, 
And here there is a valvular apparatus formed by the 
inner membrane of the gut, which, more than any other 
circumftance, marks the diftin@ion betwixt the fmall 
and great inteftines ; for as the effed of this valve is to 
prevent the regurgitation of the faeces into the {mall 


inteftines, it marks fufficiently the nature of the change ~ 


produced on the injefta in their pafflage through the 


{mall inteftine, and how unfit in their acrid and putre- . 


{cent ftate they are to be longer allowed lodgment 
there. 

Upon opening the caput coli, or lower part of the 
colon, on the right fide, and examining the opening 
of the ileon into it, we fee a flit formed betwixt two 
foft tumid plicze of the inner membrane of the gut: 
the one of thefe is fuperior ; the other inferior. They 
are foft, and moveable, and feem {carcely calculated 
for a valvular ation. But there is little doubt that 
when the great gut is diftended or in action, they are 


calculated to refift the retrograde paflage of the faeces _ 


* Some authors divide the great inteftine into fix parts, enu- 
merating the coccum; pars vermiformis; the right ; the left; 
and the tranfverfe colon; and the laft part or rectum. 

+ Of the entering of the fmall inteftine into the greater, fee 
Morgagni Adverfar. iii. Animad. x1. _ 

into 


! 
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into the ileon. In the oblong opening of the ileon, 
and in the broadnefs of the valvular membranes, there 
is confiderable variety. The fuperior valve is tranf- 
verfe, fmaller and narrower than the lower one; the 
lower one is longer, and takes a more extenfive curve: 
and fometimes the lower one is fo remarkably larger 
than the upper valve, that it gives a great degree of 
obliquity to the infertion of the ileon into the colon, fo 
as to approach to that ftru€ture which’we fee in the 
entrance of ducts, as the biliary du into the inteftine, 
or the ureter into the bladder.’ At the extremities of 
thefe valves they coalefce and run into the common 
tran{verfe folds of the colon: and. this is what Mor- 
gagni has called the freena. At this place of union of 
the ilion and colon the longitudinal mufcular fibres of 
the ilion are mingled and confounded with the circular 
fibres of the colon*. The circular mufcular fibres: 
certainly enter fo far into the compofition of the valve, 
that they embrace the margin, and, by contracting 
during life, muft make the experiments on the action of 
this valve in the dead body lefs decifive than they would 
be were we certain that this valve acts on principles 
ftrictly mechanical, | 
The difcovery of the valve of the colon, and which, 

from its action in guarding the ileon, might rather be 
called the valve of the ileon, has been claimed or 
attributed to many anatomifts, chiefly to Varolius, 
‘Bauhin, and Tulpius; and it fometimes receives the 
name of the two later anatomitts, 


* Winflow. 
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C@&CUM. 


We have feen that the ileon is inferted into the fide 
of the colon: now that portion of the gut which is 
below this union of the ileon is a round or flightly 
conical fac, from two to three inches in length. It is 
attached by cellular membrane to the iliacus intesnus 
mufcle. It is not a regular fac, but is divided into large 
cells like thofe in the reft of the colon, and has confi- 
derable varieties in different fubjects. 


PROCESSUS, SEU APPENDIX VERMIFORMIS. 


There is appended to the ccecum a fmall gut, alfo 
blind; but bearing no relation in fize or in figure to 
any part of the inteftinal canal. This gut, from its 
{mallnefs and twilted appearance, like the writhing of 
an earthworm, has received the name of vermiformis. 
Tt is fomewhat wider at the connection with the great 
inteftine, and ftands off obliquely, fo that fometimes its 
inner membrane takes the form of a valve*. It 
{carcely ever is found containing faces, but only a 
mucus excreted from its glands. In the foetus the 
appendix vermiformis is comparatively much larger, 
its bafe wider; upon the whole, more conical, and 
containing meconeum ; and in the young child it often 
contains feces. 


® Morgagni. M. Laur. Bonazzoli in the Acad. of Bologna. 


GREAT 
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GREAT DIVISIONS OF THE COLON. 


The great divifions of the colon (which I conceive 
it neceflary to enumerate, chiefly with a view to the 
accurate defcription of the feat of difeafe) are thefe: 
Firft, the RIGHT Division of the coon rifes from the 
infertion of the ileon, and from that part of the great 
inteftine which is tied down by the peritoneum and 
cellular membrane, and afcends on the right fide of 
the fmall inteftines, until it gets under the margin of 
the liver, and in conta& with the  gall-bladder. 
Of courfe, this part will be found to take fome confi- 
derable varieties in its form, depending upon its ftate 
of diltention, 


THE TRANSVERSE COLON *. 


The tranfverfe colon is that part of the great intef- 
tine which often takes a courfe direétly acrofs the belly, 
but which generally forms an arch before or immedi- 
ately under the ftomach. When this part of the colon 
however is much diftended, being at the fame time 
held down by the mefocolon, its angular turns reach 
under the umbilicus, nay even to the pelvis. For the 
varieties in the fituation of this inteftine and the 
vifcera in general, fee Morgagni Adverfar, Anat. ii. 
Animadver. ii. 

The LEFT or DESCENDING cCoLoNn is fhort: for 
between the point, where the colon begins to bend 
down on the left fide, and thofe violent turns which 


# CoLon TRANSVERSUM. Zona COLt. 
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it takes before terminating in the reGtum, is but a fhor¢ 
fpace. It is here attached to the diaphragm and pfoas 
mufcle. ’ 
The sxGMoID FLEXURE Of the colon * is formed by 
a narrowing and contraction, and clofer adhefion of 
the gut to the loins below the left kidney, and to the 
cup of the ileum by the peritoneum, which feems to 
have the effect of throwing it into fome fudden convo- 
lutions. The colon then terminates in the rectum. 


? 


PECULIARITIES IN’ THE COLON DISTINGUISHING IT 
FROM THE SMALL INTESTINES. . 


The coats of the great inteftines are the fame in 
number and in ftructure with thofe of the fmall intef- 
tines ; but they are thinner and more difficult to be 
feparated by diffeGtion. The villi of the inner coat are 
{maller ; the mucous glands or folicules are fometimes 
very diftiné; and, laftly, the mufcular fibres have fome 
peculiarities in their arrangement, The moft charac- 
teriftic diftinétion in the general appearance of the 
great and {mall inteftines, is the notched and cellular 
appearance of the former. The cells of the colon, 
being formed betwixt the ligamentous-like ftripes which 
run in the length of the gut, have a regular three- 
fold order. Thefe cells give lodgment to the feces ; 
retain the matter; and prevent its rapid defcent or 
motion to the rectum. Here the fluids are ftiH more 
exhaufted, and the fesces take often the form of thefe 
cells. _When the great inteftines are torpid, and inert 


* From its refembling the Roman S. 
in 
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in their motions, the faeces remain too long in the cells 
of the colon, and become hard balls or {cibula. . But 
when in this ftate of coftivenefs the inteftines. are ex- 
cited by medicine, not only is the periftaltic motion of 
the inteftines increafed, but the veflels pour out their 
fecretions, loofening and diflolving the fcibulz *. 


MUSCULAR COAT. 


The ligamentous-like bands of the colon form three 
fafciculi running in the length of the gut : one of thefe, 
obfcured by the‘adhefion of the omentum, is not feen 
without diffe€tion; and the other is concealed by the 
mefocolon}. Thefe bands are formed by the longi- 
tudinal fibres of the gut, being concentrated into fafci- 
culi, and not uniformly fpread over the general furface, 
as in the fmall inteftines : and being at the fame time 
more firmly conneéted with the peritoneal coat, they 
give the appearance outwardly of ligament more than 
of mufcular fibres {.. The inner or circular mufcular 
fibres of the great inteftines are like thofe of the fmall 
inteftines, uniformly fpread over their furface, and are. 
ftronger than thofe of the latter. 


Faces. ‘That the food digefted, in part abforbed, 
‘and its fluids exhaufted, becomes faces in its progrefs 
through the inteftines, will be univerfally allowed: 


* See note of the pores of the inteftines. 

+ Stratum liberum, ftratum omentale & tertium Mefocolicum. 
Soemmer, § ccxxx. 
_t See Morgagni. See alfo Galeati on the flefhy coat of the 
ftomach and inteftines, in the Memoirs of the Acad. of Bologna. 


but 


@2 OF THE GREAT INTESTINES, 


but how much of the excrementitious matter in the 
colon is a human fecretion is not equally attended to. 
Men who have died of want, and men exhaufted by 
long fever or other diftrefs, and who did not or were 
incapable of taking nourifhment, have had difcharges 
of feces; and feces are found in their inteftines upon 
diffetion. The foetus has the inteftines filled with 
meconium *. The effect of a purge is not only to 
ftimulate the inteftines to throw off their contents, 
but the inner fecreting furfaces pour out their fluids. 
The furface of the inteftines is not only calculated to 
abforb nourifhment, and capable of throwing off the 
fluids from the fyftem, like the kidneys in fecreting the 
urine, but it feems deftined in a particular manner to 
carry off the earthy parts of the body, which in the 
circle of actions is alternately undergoing renovation 
and decay. Thus the feces confilt of the food and 
chyme, which has not been converted into chyle and 
abforbed, but which has been decompofed, and has 
entered into new combinations; it is united to part of 
the bile, which has allo been decompofed ; to the fe- 
cretion of the pancreas ; to the fecretion of the immenfe 
extent of furface of the inteftines ; and many fubftances 
are found in the excrements which did not exift in the 
food. From the fame fources (viz. the fecretions © 
poured into the inteltinal canal, or directly from its 
furface) are formed concretions, often of an enormous 
fize; often diftinét from the nature of the more com- 
mon biliary fecretions}; and fometimes thefe earthy 


* See Haller Phif Elem, tom, vii. ft. 6 § 3s 
} Haller loc. cit. 
depofits 
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depofits entering into the compofition of the faces, give 
to them a fioney hardnefs. 


RECTUM. 


The rectum forms the laft divifion of the great 
inteftines ; and I know no better proof of the imprac- 
ticability of altering the names in anatomy than this, 
that anatomifts have, in almoftrevery age, infifted on 
the impropriety of calling this gut, which anfwers ir 
its fhape to the curve of the facrum, a ftraight gut; and 
yet always, and to the prefent day, it is rectum. 

From the laft turns of the colon, called fegmoid, the 
gut is continued over the promontory of the laft verte- 
bra and facrum (a little to the left fide), and falls into 
the pelvis. It runs down, in a curved direction, be- 
twixt the facrum and bladder of urine. In the upper 
part it is covered by the peritoneum, and has its fatty 
appendages like the colon, but lefs regular; and fome- 
times the fat merely depofited under the peritoneal 
coat. It is tied down by the peritoneum, in form of 
mefo-rectum ; but, deeper in the pelvis, it lofes the pe- 
ritoneum (which, as we have faid, is reflected up upon ° 
the back of the bladder, and forms here lateral folds), 
and the rectum is conneéted with the lower part of 
the bladder and vefficulee feminalts by cellular mem- 
brane. , In women, the mufcular fibres of the retum 
and vagina are intimately connected *. 


* Winflow. 


The 
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The mufcular coat of the rectum is partictilarly 
ftrong. The flefhy bands of the colon, fpreading out; 
are continued down upon the rectum in an uniform 
fheath of external longitudinal fibres. The circular 
fibres of this part of the gut are alfo particularly 
ftrong; and towards the extremity, appearing in ftill 
itronger fafciculi, they obtain the name of fphincter, 
of which three are enumerated: and this, to dif- 
tinguith it from the others, is called the inteftinal or 
orbicular fphincter. 

The internal coat of the rectum does not deferve 
the name of villous, nor of papillaris. Its furface is 
fmooth, and there are often diftinGly feen little fora- 
mina like the mouths of duéts or folicules, in part the 
fource of the mucous difcharge, which is fometimes 
poured out from.this gut. Towards the anus the fold 
becomes longitudinal, and terminates in the notched- 
hike irregularities of the margin. 
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CHAP. HI. 


OF THE SOLID OR GLANDULAR VISCERA OF 
THE ABDOMEN. 


-SECTION I. 


}OF THE LIVER. 


OF ITS SEAT, AND CONNECTIONS BY LIGAMENTS, 
AND OF THE DIVISIONS APPARENT ON ITS SUR= 
FACE. 


Our attention is now naturally drawn to the liver, 
as it holds, in fo eminent a degree, the fovereignty 
over the motions of the inteftinal canal, and as it is fo 
ftrictly connected with it by its fyftem of veflels, and 
by its funftions. ‘The liver is the largeft vifcus in the 
body, and as in its fize and proportion to the whole 
body it is great, fo are its connections in other refpetts 
with the whole fyftem very intimate. ‘This is particu- 
larly evident in the difeafes of the liver, and was the 
caufe of the ancients afcribing to it fo eminent a place 
‘in the ceconomy. 

FUNCTION OF THE LivER.—In all ages authors 
‘have paid particular attention to the liver, and have 
exercifed their ingenuity in giving various explanations 

; of 
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of its function. The ancients made it the fupreme 
director of the animal fyftem. They fuppofed that 
they could trace the nutritious fluids of the inteftines 
through the meferaic veins into the porta and into the 
liver, and that it was theré concoéted into blood. 
From the liver to the right fide of the heart they found 
the cava hepatica, carrying this blood formed in the 
liver to the centre of the fyftem: and through the 
veins they fuppofed the blood to be carried to the re- 
mote part of the body. 

The liver is the largeft glandular body of the whole 
fyftem.’ Its ufe is to fecrete the bile, which is carried 
into the inteftines, and performs there an effential 
action on the food while paffing in the tract of the in- 
teftines. 

SeaT OF THE LIVER: ~The liver is feated in the 
upper part of the abdomen, under the margin of the 
ribs, and towards the right fide, or in the right hypo- 
chondrium. In the foetus it occupies more of the left 
fide than it does in the adult. Indeed it is nearly 
equally balanced in the foetus, but the older the animal 
(or at leaft for the five firft years) the greater will be 
the proportion of it found lodged-in the right fide. 

Without going into the more minute fubdivifions of 
this vifcus, we may obferve, that it is more uniform, and 
{mooth, and convex on the upper furface; on the lower, 
more irregularly concave. Its upper furface is applied 
in clofe contaét to the concavity of the diaphragm, and 
in the fcetus its margin is in contact with the abdominal 
mufcles, becaufe it falls lower than the margin of the 
ribs. Its lower and concave furface receives the con- 
vexity of the ftomach, duodenum, and colon. Ina 

healthy 
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healthy adult fubje& the liver does not extend from 
under the margin of the ribs, unlefs near the pit of the 
ftomach, but in the fcetus and child it is much other- 
wife. Ina foetus of the third and fourth month the liver 
. almoft fills the belly; it reaches to the navel, covers 
the ftomach, and is in contact with the fpleen. After 
the feventh month other parts grow with a greater ra- 
pidity in proportion. Indeed fome have affirmed, that the 
liver, or at leaft the left lobe, actually decreafes to- 
wards the time of birth *. But from this time to the 
advance to manhood the cheft becomes deeper; the 
fternum is prolonged; and the diaphragm becomes 
more concave; fo that the liver retires under the mar- 
gin of the ribs, and its margin on the left fide in the 
adult reaches no farther than to the cefophagus. 
When howeyer the liver becomes fchirrous and en« 
larged, its hard margin comes down fo as to be felt 
through the abdominal paries under the border of the 
cheft. This enlargement of the liver, and confequent 
.defcent of its margin, is to be felt more eafily by 
grafping the integuments of the belly, as if you expect- 
ed to lift up the acute edge of the liver, than by 
preffing with the point of the finger. By this means 
we fhall be fenfible of the eclafticity and foftaefs below 
the liver, and of the refiltance and firmnefs of the mar- 
gin of it, ‘The phyfician, however, fhould not forget, 
that the depreffion of the diaphragm, and confequent 
_ protrufion of the liver by difeafe in the thorax, gives 
the feeling of an enlargement and hardening of the 
liver. he left great divifion of the liver is perhaps as 


| * M. Portal. Acad. de Sciene2s, 1773. 
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often difeafed and enlarged as the right, in which cafe 
it is more difficult to afcertain it by examination, and 
it muft be learnt from other circumftances befides the 
actual touch. . 

Neither fhould a phyfictan be ignorant, that by fup- 
puration in the lungs, and confequent rifing of the 
diaphragm, the liver is elevated confiderably, fo as to 
retire farther under the protection of the falfe ribs *. 

M. Portal, by running ftilettos into the belly of the 
fubject as it lay upon the table, or was raifed into the- 
perpendicular pofture, found that in the latter pofture 
the liver fhifted two inches. ‘But it is almoft fuperflu- 
ous to remark concerning thefe experiments, that they 
aré by no means conclufive. In the dead body, the 
abdominal mufcles are. relaxed; they yield to the 
weight of the vifcera; and the diaphragm is pulled 
down by the weight of the abdominal vifcera. The 
margin of the liver neceffarily falls lower, but-in the 
living body there is a clofe and perfect bracing of every 
part by the abdominal mufcles ; they do not yield, and 
very little if any alteration can take place in the fitua- 
tion of the vilcera. 

It muft be obferved, eee that a-confiderable 
motion of the liver is the effe@ of refpiration, and of 
the aétion of the diaphragin. ‘This motion is chiefly 
on the back part of the right lobe of the liver. The 
left lobe being more on the centre of the belly, and 
‘confequently oppofite to the centre and lefs moveable 
part of the diaphragm, it is lefs affected by the rig wi 
tion than the larger right lobe. — 


* Thefe obfervations in detail belong to another place. 
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LIGAMENTS OF THE LIVER. 


The peritoneum is reflected in fuch a manner from 
the neighbouring parts upon the liver as to form mem- 
branes receiving the name of ligaments. It has been 
explained, however, that thefe are not the fole fupport 
of this vifcus; and that, the compreflion of the fur- 
rounding abdominal mufcles is the principal fupport of 
the liver, as it is of the other vifcera. 

The BRoaD LIGAMENT* of the liver is formed by two 
lamina of the peritoneum, connected by their cellular 
membrane, defcending from the middle of the dia- 
phragm and point of the fternum to the convex upper 

furface or dorfumt of the liver. . This ligament is © 
- broadeft where it paffes down from the point of the 
{ternum to the fofla umbilicalis ; but as it retreats back- 
ward it becomes narrower, and is united to the coro- 
nary ligament near the paflage of the vena cava. This 
circumftance, with the curve which it naturally takes on 
the furface of the liver, gives it the fhape of the falx, 
as it.is formed by the dura mater. 


LIGAMENTUM TERES, The round ligament of the 
liver is the firmer ligamentous-like cord, which may be 
traced from the umbilicus along the peritoneum into 
the duplicati8# of the broad ligament, and into the 
foffa umbilicalis. It is formed by the degenerated coats 
of the great vein which brings the florid blood from 
the placenta into the veins of the liver, and from . 


* Lisamentum latum fufpenforium, falciforme. 
+ See Plate I. of this volume. 
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thence conveys it into the right fide of the heart of 
the foetus *. 
» ‘Pde coronary ligament of the liver is formed in 
cotifequence of the attachment of the liver to’ the dia- 
phragm. The attachment is of courfe furrounded by 
the infleXion of the peritoneum froni the diaphragin 
tothe liver. Tt is called the’coronary ligament, though 
it has been obferved, that this attachment’ of the liver 
is not circular, but of an oval, and very oblong fhape. 
It appears, that it is this clofe adhefion of the liver to 
the diaphragm, which is the occafion of the fympathy 
of the diaphragm in difeafe of the liver, and the caufe 
of the pain fel in the fhotilder and neck from inflam- 
mation, and fuppuration in the liver, in confequence 
of the courfe and conneétions of the phrenic nerve. 
“The LATERAL LIGAMENTS are formed by the perito- 
fieum continued laterally. The right lateral ligament, 
like a mefentry, attaches the right and great lobe of the 
liver to the diaphragm, and the left lateral ligament 
conneéts the left lobe with the diaphragm, and with the 
sefophagus and fpleen. 


~GORM AND DIVISIONS OF THE LIVER. 


‘The liver is convex and fmooth on the upper furs 
face; concave and more irregular on the lower part j 
thick and mafly behind and towards the right fide ; 
but anteriorly and toward the left fide it is thin, and 
has an acute edge, fo that it lies: fmooth over the 
diilended ftomach. 


© Sce vole ii. Pp. t7teand Plate, p. 373. 
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‘GREAT RIGHT AND LEFT LOBES OF THE LIVER. — 
The firft great divifion of the liver is marked on the 
convex furface by the broad ligament ; which running 
back from the fofla umbilicalis divides it into the two 
great lobes, the right and left. When the concave 
furface of the liver is turned up, we fee the fame divi- 
fion into the right and left lobes by a fiffure which 
runs backwards. 

It is on this lower furface of the liver that we have 
to mark the greater variety of divifions in this vilcus. 
Farther, it is on the right lobe that thofe eminences are 
to be obferved, which, with the indentations and fulci, 
give fome intricacy to this fubject. | 

Losuus se:ceiu *.—The lobulus fpigellii is be- 
twixt the two greater lobes, but rather belonging to 
the right great lobe. From its fituation deep behind, 
and from its having a particular papilla-like projeQion, 
it is called lobulus pofterior, or papillatus. ‘To the left 
fide it has the fiffure for the lodgment of the ductus 
venofus ; on the right, the fiflure for the vena cava; 
and above, it has the great tranfverfe filure of the 
liver for the lodgment of the cylinder of the porta: 
obliquely to the right, and upwards, it has a connec- 
tion with the lower concave furface of the great lobe 
by the proceflus caudatus, which Winflow calls: one 
of the roots of the lobulus fpigellii. It is receiyed into 
the bofom of the lefler curve of the ftomach. 

LogpLus caupatus t.—This really deferves the 
name of proceflus caudatus, for it is like a procefs of 


* Lobulus poferior —pofticus—papellatus. 
+ Proceffus caudatus. 
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the liver, ftretching downward from the middle of the 

great right lobe ‘to the lobulus fpigellii. It is behind 

the gall-bladder, and betwixt the fofla vene portarum 
-and the fiffure for the lodgment of the vena cava. _ 

LoBuLus ANONYMUs * is the anterior point of the 
‘great right lobe of the liver: or others define it to be 
that fpace of the great lobe betwixt the fofla for the 
umbilical vein and the gall-bladder, and extending 
forward from the foffa for the lodgment of the porta, 
to the anterior margin of the liver. 

SULCI, AND DEPRESSIONS OF THE LIVER.——On the 
lower furface of the right lobe there may be obferved 
two flight excavations, formed as it were by the preflure 
of the colon and of the kidney. On the lower furface 
of the left lobe there may alfo be obferved depreffions 
anfwering to the convexities of the ftomach and colon. 
But thefe are only the flighter irregularities which - 
might pafs unnoticed. . There are, befides thefe, deep 
divifions which pafs betwixt the lobes and lobuli, and 
indeed form thefe eminences. 

UmpiLica Fissure t.—From the anterior point of 
the two lobes thete pafles backwards to the left fide of 
the lobulus fpigelii a deep fiflure, which in the foetus 
gives lodgment to the umbilical vein, and which in the 
adult receives the round ligament, where it is about to 
terminate in the left divifion of the vena porte. The 
back part of this fiffure gives lodgment to the ductus 
venofus in the fees. This fiflure divides the liver 
into its two right and left divifions; and upon the right 
fide joins the tranfverfe fidure. 


* Lobulus acceflorius—anterior—quadratus. 
+ Horizontal filfure, foffa longitudinal.s, longa anterior. 
Tug 
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THE TRANSVERSE Fissure is, that, which paffes 
above the lobulus fpigelii, and lobulus quadratus ; the 
proceflus caudatus, and the lobulus lobi finiftri. . It is 
in this fiffure that the great tranfverfe divifion of the 
vena porte lies. 

THE POSTERIOR FISSURE * gives lodgment t to the 
duétus venofus. It is a divifion in the pofterior mar- 
gin of the liver betwixt the left lobe, and the lobulus 
fpigelii, and great lobe on the right. Sometimes, in- 
{tead of the fiffure or fulcus, there isa canal, as it were, 
in the fubftance of the liver. 

The fourth great fiffure, is that for the lodgment of 

the vena cava. It fometimes is called, in contra- 
diftinGion to the laft, the right fiffure, or the FISSURA 
VEN cAv&. It isa large deep divifion betwixt the 
lobulus fpigeli and the back part of the right lobe, 
for receiving the vena cava as it pafles up upon the 
fpine. 
The gall-bladder being funk in the fubftance of the 
liver, the pit or excavation which receives it has been 
confidered improperly as a fiflure or foffa f. - There 
likeways occur irregular fiffures in the fubftance of the 
liver, which are like the cuts of the knife, and hold no 
regular place. 


OF THE VESSELS OF THE LIVER, AND OF THE CIR 
CULATION OF THE BLOUD THROUGH IT. 


There belong to the liver five diftin@’ fyftems of 
vellels: thefe are, the vena porta; the arteria erage 


* Or fuleus duaus venofi, the left fifure. 
+ Itis generally called, fovea felis, or vallicula vefi ade fellees 
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ca; the vena cava hepatice; the lymphatics ; ahd the 
biliary du&ts*. Thefe, with the nerves, form a very 
intricate fyftem of veffels, but a leffon of the moft par- 
ticular importance to the phyfician. Before {peaking 
of the connections which thefe veffels conftitute with 
particular parts, or with the entire fyftem, we thall 
take a ftrictly anatomical view of their origin and 
‘courfe, 


THE VENA PORT. 


This vein fs divided into two parts; that which be- 
longs to the inteftines, and which, ramifying on the 
mefentry, receives the blood of the mefenteric arteries ; 
and that part which branches in the liver, and diftri- 
butes there the blood which it has received: from the 
arteries of the membranous vifcera. Even from this 
divifion we fee that the vena porte has a very particu. 
lar diftribution; that while it is collecting its branches 
from the fpleen, ftomach, and inteftines, like the veins 
in the other parts of the body, into a trunk, this trunk, 
inftead of leading dire&tly to the heart, or uniting with 
other veins in their courfe to the heart, enters the 
liver, and, like an artery, fpreads into minute ramifica- 
tions; hence it is called the vena arteriofa. It re- 
fembles an artery in this alfo, that it has no valves like 
other veins. . 

To be more particular; the vena porte takes its 
origin from the extreme branches of the coeliac, upper 


* And we might add, the arteries of the outer membrane of 
the liver which arife from the internal mammary, phrenic, epi- 
gaftric, and eyen the {permatic arteries. | “) 
and - 
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and lower mefenteric arteries. The roots of the porte 
an{wering to thefe arteries are the fplenic vein; the 
gaftro-epiploic vein which runs upon the great arch of 
the ftomach ; the mefenteric vein returning from. the 
{mall inteftines; and the right and middle colic veins, 
and internal hemorrhoidal vein and left colic return- 
ing upon the mefocolon. Thefe an{wering to the three 
great branches of the abdominal aorta, pafs obliquely 
upward in three great divifions, and unite with fome 
lefler veins, as the coronary and fmaller veins of the 
{tomach, and pancreatico-duodenalis. .The trunk of 
the vena porte is now involved in the irregularly reti- 
culated web of the hepatic veflels, arteries, veins, glands, 
lymphatics, nerves, and biliary duéts, -with their cellu- 
lar membrane. It pafles upward fomewhat obliquely 
to the right; and enters the porTa™* or the finus be- 
twixt the proceffus caudatus and lobulus fpigelii. 
When the vena porte has entered the liver, it di- 
vides into two great branches, which running dire€tly 
tran{verfe, and being of large capacity, are. fometimes 
called the cylinder of the vena porte. Of thefe two 
great branches of the vena porte within the liver, the 
right is/greater in diameter, but fhorter +: it ramifies 
in the great right lobe of the liver. The left is longer 
confiderably, and filling the tranfverfe fiflure it. is 
reflected up into the umbilical or horizontal fiffure, and 
is given to the left lobe, to the upper and more anterior 


* Sometimes it’ has been found. divided before entering the 
liver. It has been alfo, found to divide into three branches, in_ 
which cafes, fays Haller, two go to the left fide. 

+ Into this branch fometimes the vein of the gull-bladder 
enters. 
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part of the right lobe, viz. bobutus anonymus, and to 
the lobulus fpigelti. 


The minute ramifications of the vena porte every 


where pervade the fubftance of the liver, and inofcu-’ 


late with the veins of the furface belonging to the peri- 
toneal coat. The blood of the vena porte; after fe- 
creting the bile, is received into the extremities of the 
venz cave hepatica. — 


ARTERIA HEPATICA. 


For the courfe of this artery from the root of the 
coeliac artery, to its entrance into the liver, fee vol. i 
p. 416. and 419. The arteria hepatica and the vene 
porte are fupported by the fame fheath, the leffer 
veflel encircling the greater, like a tendril, While they 
have diftina fun€tions, both terminate in the fame 
returning veins: that is to fay, whether we admit that 
one or both open into the biliary ducts, yet they have 
the fame relation to the venz cavze hepaticee which the 
arteries of the other parts of the body have to their 
returning veins. 


VENZE CAV HEPATICE. 


We have feen, that the right auricle of the heart is 
clofe to the diaphragm above, and that the liver ad- 
heres to the lower furface of the diaphragm. We 
have alfo found that there was a groove in the back 
part of the liver for the tranfmiflicn of the venz cave 
abdominalis. Now as the vene cave afcending from 
the lowef parts of the body to the heart is perforating 


9 . the 
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the diaphragm, it is joined by two large veins from the 
liver, which, from their fize and form, being the re- 
turning veins of the liver, are termed in general the 
_venze cave hepatice. Thefe veins fometimes pierce 
the diaphragm alongft with the cavz abdominalis, fo 
that there is to be obferved one large perforation in 
the diaphragm, but generally they pafs the diaphragm 
clofe to the great vein, but fo that there are three 
openings in the diaphragm.. When thefe hepatic 
veins are traced into the fubftance of the liver, they 
are feen to be gathered together from all parts of the 
liver in two, or fometimes three great: branches. 
The communication betwixt the vena porte and the 
venz cave hepatic are fo free, that feveral anato- 
mifts have imagined a peculiar and more immediate 
communication of their branches than holds in other 
parts of the body betwixt the arteries and veins; a 
circumftance which appeared to them the more ne- 
ceffary, confidering the lefler impetus with which the 
blood flows in the vena porte than in the arterial 
fyftem. ; 


se 
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Gall Bladder 


BILIARY DUCTS*. 


_ The laft fubdivifion of the fubftance of the liver, or 
acini, as we {hall prefently find, is fupplied with a 
branch of the vene porte, arteria hepatica, and vene 
hepatica. With thefe there is alfo feen a minute 
ramification of the excretory duct of the liver. . Thefe 
laft minute branches are the roots of the biliary dud ; 
which running into each other form trunks refembling 
the branches of veins, and which attaching themfelves 
to the vena porte form the greater trunks, anfwering 


* Explanation of the plate of ihe gall-bladder. 
The gall-bladder. 
The cyftic dua&. 
The hepatic duct. 
The common dud. 
The hepatic artery. 
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The cyftic artery. coming off frem is. 
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to the right and left fide of the liver. Thefe two 
divifions of the hepatic du& approaching each other, 
unite (C), while they are attached to the right branch 
of the’vena porte. Their union conftitutes the he- 
patic dua, or ductus choledochus. 

» When the duét of the liver has advanced a little way 
from the tranfverfe fiffure, it is joined by the cystic 
puct (B), or perhaps we fhould rather fay, confider- 
ing the ufe of the cyftic duct, that it is reflected from 
it at an acute angle to the right fide. The puctus 
cysticus is.much fmaller than the hepatic du@; and 
is fomewhat curved in the direction towards its expan. 
fion into the gall-bladder; for there it takes a very 
fudden turn downward, as‘is feen in the marginal 
plate. 
» The hepatic duét, after being joined by the cyftic duct, 
continues its courfe under the name of ductus communis 
choledochus, or common duct*.. Now become fomes 
what larger, it takes its courfe under the head of the 
pancreas to the back part of the duodenum, about five 
inches from the pylorus. 

Before it enters the gut, or more generally orale’ ine 
eluded in the coats, it is joined by the pancreatic duct. 
‘Having pierced the mufcular coat, it runs for fome 
‘time in the cellular coat, in the length of the gut, and 
‘then opens upon the eminence of a confiderable valvu- 
lar plica of the inner coat. 

This hole is regularly limited, and by mo means 
“equal to the diameter of the duét, either where it. is 
‘contained within the coats of the gut, or in its courfe 


* Dudus choledoclms, hepatico cyfticus, (D.) 
, from 
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from the liver to the gut. Sometimes the hepatic and 
pancreatic duct open by diftinét perforations. 
The outer coat of thefe ducts is fmooth and ftrong *; 
within this a cellular and nervous coat is defcribed +, 
and mu(cular fibres imagined ; but the inner coat is 
worthy of attention. Ir is reticulated in fuch a way, 
that a probe pufhed up the duét is catched by their 
valve-like action {. . 


- GALL-BLADDER. 


We have already noticed, that the gall-bladder is 
attached to the lower furface of the right lobe of the 
liver, and partly buried in its finus:, it has fometimes 
occurred that it was merely fufpended to the liver by a 
membrane like a mefentry. It is a bag of a pyriform 
fhape; its greater end or fundus is contiguous to the 
colon; its lower end or neck tothe duodenum. It has 
been found wanting altogether §. It is generally of a 
fize to contain an ounce, or an once and a half of 
bile. 


* Although this coat refifts; in a confiderable degree, the 
diftention of the duct, when blown into or injected, yet the whole 
are fometimes fo diftended as to admit the thumb. But this 
is rather to be confidered as growth and enlargement, than 
diftention. | 

+ By Haller. 

Y Thefe I have feen miftaken for a@ual obfiru4tions. 

§ In which cafe the dilated duéts in their courfe would feem to 
have been capable of retaining a quantity of bile ready to be 
evacuated iato the inteftine. A double gallbladder has fome- 
times been found. 


The 
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The coats of the gall-bladder.are the outer peritone- 
al coat *; a middle cellular coat, what from its analogy 
to that of the inteftines we fhould call vafcular coat; 
and an inner coat. In the intermediate coat mufcular 
fibres have been looked for with great eagernefs, but 
none have been demonttrated, although a conviction 
remains that there are mufcular fibres in the compofi- 
tion of the coats of the gall-bladder. _ This coat gives 
form, limit, and ftrength to the gall-bladder. The third 
or inner coat is formed mto innumerable ruge, fo as to 
take a cellular or reticulated texture. Thefe loculi, as 
we may call them, thus formed by the duplicature of 
the internal membrane, are of confiderable variety of 
fhape, fquare, round, or triangular. Thefe ruge, and 
the whole internal membrane of the gall-bladder, have 
a beautiful and minute net-work of veflels upon them; 
and in thefe cells there can be little doubt that there 
are {mall mucous folicules, or pores, or an exudation 
from extreme veffels, whofe difcharge fheaths the fur- 
face from the irritation of the acrid bile. The ex- 
treme degree of vafcularity and reticulated texture of 
this inner coat of the gall-bladder is not apparent be- 
fore the fixth or feventh month of the fcetus, and 
then it takes a peculiar texture in preparation for the 
reception of the fecreted bile. 


aS 


* Like the peritoneal coat of the liver, it feems to poffefs very 
diftin& veffels from the vaicular coat below. ‘ Si itaque ea, a 
‘* reliquis nembranis folvitur expletis antea materia quadam 
© eolorata valis, ab arteria hepatica et vena portaruin venienti- 
‘* bus; videmus eam ne minimum quidem accipere furculum quo 
** ornantur aervea et vafeulo/a.”?’ Annotationes Acad. -I. Aug. 
Walter, p. 57. q 
ey : Towards 
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Towards the opening of the bladder into the cyftic 
duét the rugee take a femilunar figure, and feem to have 
avalvular action, in at leaft fo far that they feem in- 
tended to give a degree of difficulty to the paflage of 
the bile. The fame ftructure of the internal coat 
prevails in the cyftic duct. 

However ftrange it may appear to one, confidering 
the relation of the liver asa gland to its duéts, and to 
the gall-bladder as a receptacle of the bile, an opinion 
was entertained that the bile of the gall-bladder, was 
fecreted by its own coats, and that it was of a different 
nature from the bile conveyed fromthe fubftance of 
the liver. Without further argument it is fafficient to 
fay, that when the cyftic duct is tied, or when. it is. 
preternaturally obftructed, there is no bile bacrstad 
into the gall-bladder * | 

From the Boden, of the gall-bladder,. and from 
the confideration of the whole anatomy, there can re- 
Main no doubt that the gall-bladder is a mere .recep- 
tacle, referving a fufficient flore of this fluid for the 
due change to be performed upon the food: that as 
the {tomach is not at all times loaded with food, nor 
the chyme and fluid from the ftomach inceflantly 
pafling through the duodenum, neither is the bile at 
all times running from the gall-duéts. On the con- 
trary, as the itomach is.emptied of its contents at 


* Were there no other proof of the gall-bladder being mefely 
a receptacle, and not in any degrde for fecreting the Bile, the 
courte of its veins (which run into the vena port) would be 
fufficient indications 4Ifthey had returned the blood from having 
-pertornied the fecretion of she bile, they. would have dropt into 
the cava, and not into the porte. 


‘ |  flated 
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fiated intervals, there feems to be a provifion for a 
quantity of bile being evacuated from the receptacle 
and duéts proportioned to the food, and while it is 
pafling the duodenum. Whether we fhould conceive 
that this is a neceflary confequence of the retention of 
the bile in the gall-bladder, or a wife provifion of 
nature, 1 am uncertain; but it appears, that the longer 
the bile is retained, or the longer the faft and the de- 
ficiency of food in the duodenum, the more acrid and 
infpiffated is the bile, and the greater alfo in quantity. 
This infpiffation of the bile takes place in confequence 
of the activity of the lymphatics, which ramifying on 
the coats abforb the thinner part of the bile. 

Further; I cannot look upon the rugee and cellular 
ftrudture of the inner coat of the gall-bladder in any 
other light than as the means of increafing the furface, 
and expofing the bile to a further abforption of its 
. watery parts than otherwife would take place. 

The gall-bladder is fuppofed by fome to be emptied 
by the general preflure of the abdomen; an opinion 
- founded on a miftake, which a very little confideration 
might correct. Others think that the ftomach, or 
duodenum, or colon, being diftended by the food, 
comprefs and empty the gall-bladder; while others 
with more apparent correctnefs allege, that it is emptied 
in confequence of a confent of parts. With the latter 
{ would confidently affirm, that as the aliment pafles 
the duodenum, the bile follows apace, either from the 
alternate contraction and relaxation of the duodenum 
occafioning a relaxation of the orifice of the duéts, or 
more probably from the duéts being excited, as the 
falivary glands are excited by the prefence of fapid 

Vou. IV. I . bodies 
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bodies in the mouth. By want and hunger, on the 
contrary, the gall-bladder is allowed to diftend: there 
is no call for its evacuation. . 

Experiments would even. teach us, that the gall- 
bladder has not the fame irritability excitable by ftimuli 
applied to the coats, as the ftomach, inteftines, or 
bladder of urine ; which is a proof that, like the iris, 
and many other parts of the body, its action is roufed 
' more powerfully by the ftimulus of fympathy and con- 
fent of remote parts, than by the diftention of its 
coats; whereas the inteftines and bladder have it in 
their conftitution to be excited to contraction by fimple 
diftention. 

From experiments it would appear, in confirmation 
of what is here allered, that while the food is in the 
ftomach little bile is difcharged; but that it flows 
‘when the matter is paffing the duodenum, fo that a 
great quantity is then formed in the gut. On the 
‘contrary, in a ftate of want and_hunger, the gall- 
bladder is greatly diftended, and yet little bile flows 
from it; although it is not only more accumulated, igi 
more acrid and bitter *. 

The gall-bladder is not dettitute, however, of irrita- 
bility and the power of contraction; for it would 
appear from many cafes that, like the urinary bladder, 
it contracts upon concretions, and becomes thick in its 
coats. 

The retention of the bile, furcharging the duds, 
and diftending the gall-bladder, and the fudden dif- 
charge of accumulated bile, and the irregularities of 


* Anat. generale de Xavy Bichattom~iv.'p. 6 5- 
; . é‘ its 
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{ts géourfe when influenced by diforder of the vifcera, 
dre the fource of the moft fevere and diftrefling 
fymptoms *. 

In the dead body we fee the colon and duodenum, 
or whatever parts lie in contact with the gall-bladder, 
{tained with bile; but this evidence of tranfudation 
which is found in the dead body, is not feen in the 
living ; while the ftain from the bile is obferved to be 
deeper and more extenfive in bodies long dead. It is” 
therefore another example of the peculiar properties 
inherent in the living fibres, that no tranfudation is 
allowed; but that the fluids, which appear as if exuding | 
from the living furfaces, are difcharges from organic 
pores, or from the extremities of veffels. 


OF THE MINUTE STRUCTURE OF THE LIVER, 


The liver is firmer and dryer in fome degree thani 
any of the other vifceta; the intertexture of membrane 
is weak, and in confequence the fub{tance of the liver 
fs friable and eafily torn, When cut or torn, it feems 
for the greater part vafcular ; or it difplays the mouths 
of innumerable ducts and veffels, and, after a minute 
injection; the blood-veflels feem to pervade every par- 
ticle, even when examined with the microfcope. 

This texture of veflels, in which we may fay the 
fubftance of the liver chiefly confifts, is furrounded 


* We have one example of this in a late Treatife on the Dit- 
éafes of the Bowels of Children, by Dr. Cheyne: an eflay moft 
particularly ufeful in its objeét; and the reafoning of which is 
founded on anatomical obfervation, fupported by facts, and 
deductions from practice. 

Ia with 
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with a delicate membrane, the continued peritoneum. 
It retains the character of peritoneum, in being a fimple 
membrane, whitifh, and alittle pellucid. In this mem- 
brane minute arteries and veins ramify, which are un- 
connected with the internal fyftem of veflels, and in the 
clofe cellular membrane beneath it the lymphatic veffels 
take their courfe, | 

When a fection is made of the liver, the veffels may 
be thus diftinguifhed: the duéts by the thicknefs of 
their coats, and their yellow colour; the arteries by a 
‘lefs degree of thicknefs, and a more refitting elafticity ; 
the branches of the vena porta: and the cava hepaticze 
‘by the thinnefs of their coats, of which thofe of the 
latter are confiderably the weaker. 

With the inveftiture of the peritoneal coat of the 
liver even the vafcular tiflue of the body of the liver 
has no communication by veflels*. It is therefore con- 
fidered as an organ of a peculiarly diftin@ organization. 
By the proofs from anatomical injections we are in- 
formed, that there is a free intercourfe through the 
extreme branches of all the five fyftems of veffels in 
the liver. From minute injeCtions, and the trying and 
making of fections in the liver, there feems no likelihood 
of gaining information of the {tru€ture and connections 
of thefe veffels. Walther, who feems to have examined 
more methodically and minutely than any other anato- 

-miftin any age, could make no diftinGion of parts. 
In whatever way he made his fe€tions, whatever fyftem 
of veffels he filled, whether the whole veflels or each 
feparately, he could not afcertain the direétion and 


* Soemmering. Walther, loc, cit. &c. 
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courfe of any particular veflel, nor its inofculations, but. 
all was obfcure, and as if conftituting one chaotic mals. 
In wet preparations, however, he obferved, that the ex- 
tremities of the branches of the hepatic artery opened 
into the vena portee: that the branches of the vena 
portee had a double termination: that fome of them, 
by a fudden turn and ferpentine courfe, terminated in 
the branches of the venze cavze hepaticze *; while others 
were feen to terminate or open into the biliary dudts. 
Further he obferved, that in all the branches of the 
vena porte there was a peculiar comprefled appearance 
which diftinguifhed them from all the other veffels of 
the vifcus. 

There have been bis by almoft every author, 
interfeCtions of the intimate membrane of the liver, 
which divides and fubdivides the fafciculi of veflels. 
Thefe are; however, ob{cure divifions. The laft per- 
ceptible divifions have been called actnit; and they 
are rather prefumed than directly proved to have in 
their compofition an extreme ramification of the feveral 
veflels of which the liver confifts {. 

We have feen Malpighi conceiving that thefe bodies, 
were fimple glands colleGted on the ramifications of the 
veflels; that they were little veflicles; and that from 


* I fhould imagine that in this he might have been deceived 
by the leffer branches of the porte (filled with injection) opening 
into the fide of the larger trunks; and that there is no fuch ter- 
mination of the hepatic arteries inthe fides of the vena portarum, 
fo that their open mouths are difcernable. 

7 See the definition in the introduction to the prefent volume. 

t Acinos nemo rejicit, ne Ruyfchius quidem, fed de dateriori 
fabrica difputatur. Haller. 
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them the pori bilarii took their origin. In this opinion 
he was fuccefsfully oppofed by Ruyfch, who affirmed 
that thefe were vafcular; and in this he has been fup- 
ported by Albinus. It would in truth appear, that the 
defcription of thefe partitions of the fubftance of the 
liver, and the ultimate fubdivifion of it unto thefe little 
grains, about which there has been fo much fpecula- 
tion, is not founded in an accurate obfervation, and 
that there are neither cripte, hollow or cellular, nor 
‘little bodies made up of convoluted arteries, but the 
minute parcels of veflels which are obfervable may be 
called acini, in the ftri€t definition which has been given 
in the introduction. 

Finally, Ruyfch’s opinion may be given in thefe 
words: (Epift.ad Virum Clar. Ner. Boerhaave, p. 69 ) 
*¢ Sed nolo diutius tergiverfari, fateor ergo, quod, 
quando primo incipiebam me exercere in anatomicis, 
videbam tunc quidem, quod in jecore humano fe 
oftendebant acinuli parvi innumerabili numero, que 
tum temporis appellabantur glandula; nam nemo 
cogitabat aliter fed manet fola jam heec queftio, an aci- 
nuli hi hic herentes fint glandule fimpliciffimee, foli- 
culi cavi cum emifflario an quid aliquid? dico nemo 
demonttravit illos tales effe ut hic aflumis. Imo vera 
facile jam erit demonftrare, acinos hos cum criptis 
untea pertractis mihil commune habere: quia oculis 
nofiris non apparent ut membranule cave & quia 
etiam non habent emiffarium. Sed componuntur 
tantum ex extremitatibus ultimis vafculorum fangui- 
ferorum unitis in formam fphera: rotunditatis, neque, 
quantum poffum videre etiam membranula aliqua fua 
fingulari circumambiuntur.”’ : 

OF 
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OF THE SECRETION OF THE BILE. 


Upon reviewing the whole fyftem of the liver the 
peculiarities in the vena porte flrike us the moft. It 
occurs to us that the pafling of this profufion of blood 
retrograde into the liver, with the flow motion peculiar 
to venous blood, and after having gone the circulation 
through the inteftines, and confequently loft thofe pro- 
perties which conftituted it arterial blood, is a provifion 
for the fecretion of the bile. It is almoft univerfally 
concluded, that the fecretion of bile is made from the 
blood of the vena porte. 

But as we fee that this blood diftributed by the 
branches of the vena porte: in the liver muft be fo far 
exhaufted as to become incapable of all the ufes ac- 
- complifhed by the arterial blood in other glands, that 
although the vena porte be peculiarly adapted to fe- 
crete the bile, it is not capable of fupplying the nutrition 
and the energy to the fubftance and veffels of the liver, 
there is a neceflity for arterial blood being fent to this 
gland through a braneh of the arterial fy{tem. We 
have had occafion to remark, that no part retains its 
function in vigour, nor the living properties which are 
inherent in it, while the whole ceconomy is entire and 
correct, unlefs.the blood be circulated through i. 
Therefore it would appear neceffary that. the arteria 
hepatica, a branch of the aortic fyftem, fhould alfo be 
_beftowed upon this vifcus. Thefe arteries perform the 
fame office here in the liver that the bronchial arteries 
do in the lungs, or the coronary arteries in the heart, 

{fe or 
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or the vafa vaforum in the great veffels. The silnipiiie 
artery carries venous blood into the lungs, which hav- 
ing returned from the circulation of the body cannot 
fend off {maller branches to fupply the membranes and 
veflels of the lungs, it is neceflary that for this purpofe 
branches of the aortic fyftem fhall enter the lungs. 
Again, in the heart the blood contained in its ventri- 
cles is incapable of fupplying its fubftance, or the blood 
coming through the calibre of the great veflels cannot 
be the means of miniftering to their a€tive powers, 
but for this purpofe the vafa vaforum are diftributed 
through the coats of the veffels. Thefe veflels there- 
fore bear an analogy to the arteria hepatica in the 
liver. 

‘We muft not however fuppofe that this f{cheme of 
the action of the vafcular fyftem of the liver, however 
rational and fimple, will be univerfally allowed. Indeed 
there are circumftances which feem to ftand in oppofi- 


tion to it. Of thefe, the moft interefting is the cafe of 


unufual diftribution -of the veflels of the liver com- 
municated by Mr. cen of St. Bartholomew’s 
hofpital. 

The fubject was a female Hoe which was fuppofed 
to be about ten months old. Among other varieties it 
was obferved, that the branch of the coeliac artery 
diftributed to the liver was larger than common, and 
exceeded by more than one third the ufual fize of the 
{plenic artery. This was the only veflel which fupplied 
the liver with blood for the purpofe of either nutrition - 
or fecretion. ‘The vena portarum was formed in the 
ufual manner, but terminated in the inferior cava 


"nearly on a line with the renal veins. The liver was 
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of the ufual fize, but had not the ufual inclination to 
' the right fide of the body: it was fituated in the middle 
of the upper part ‘of the abdomen, arrd nearly an equal 
portion of the gland extended into either hypochon- 
drium. The gall-bladder lay collapfed in its ufual fitu- 
ation. It was of a natural ftructure, but rather {maller 
than common. On opening it there was found in it 
about half a tea fpoonful of bile. The bile in colour 
refembled that of children, being of a deep yellow 
brown, and tafted like bile, but it was not fo acridly 
bitter and naufeating as common bile. 

Mr. Abernethy remarks upon this cafe, that when 
an anatomift contemplates the performance of biliary 
fecretion by a vein, a circumitance fo contrary to the 
general ceconomy of the body, he naturally concludes 
that bile cannot be prepared unlefs from venal blood; 
and he alfo infers, that the equal and undifturbed cur- 
rent of blood in the veins is favourable to the fecretion ; 
but that the circumftances of this cafe in which bile 
was fecreted by an artery prove the fallacy of this rea- 
foning *. 

We may further obferve on this cafe, that it does 
not prove the bile in the natural ceconomy to be fe- 
creted by the arteries and not by the vena porta; for 
the artery here was unufually large, fo that it perform: 
ed a funtion in this inftance which it does not ufually 
perform. On the contrary, had the artery been of the 
ufual fize, we might then have concluded that the 
vena porta was diftributed to the liver to ferve fome 


* See Mr. Abernethy’s cafe, of uncomnion formation of the 
liver. Phyf. Tranfadions. 
lefler 
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leffer ufe in the ceconomy of the fyftem, and that it did 
not fecrete the bile. . 

The liver, it isfaid, was of the ordinary ize. Now 
as the bulk of the liver is, in its natural ftate, made up 
of the dilated veins, it is fome proof of what I fhould 
imagine had taken place here, that by fome provifion 
of the veffels the arterial blood had been diffufed, and 
the celerity of its motion checked previous to its ulti- 
mate diftribution.. Nay, it may have opened into the 
branches of veins anfwering to the extremities of the 
vena porte. 

In the deficiency of the due acrid and bitter ftate ye the 
eit there is in this cafe evidence that the bile formed 
from the arterial blood is {till unfit for the perfect fecre- 
tion, Iconceive this to be countenanced by the circula- 
tion of the blood in the liver of the foetus, and by its 
effects upon the fecretion. We have feen that almoft the 
entire gland is fupplied with arterial blood returning 
from the umbilical vein; and the natural deduction 
from this is, that it is the caufe of the lefs ftimulating 
quality of the bile in the foetus. 

. Iconclude, that this fingular and interefting cafe 
may ftrengthen the opinion which fome have enter- 
tained that the extreme branches of the hepatic artery 
pour blood into the extremities of the vena portee pre- 
vious to this formation of the bile by thefe veins; but 
it {till leaves us with the general conclufion that the 
pecusiarities in the diftribution of the vena porte: are a 
provifion for the fecretion of the bile, and that the 
branch of the aortic fy{tem, the hepatic artery, ‘Is 
_ otherwife neceflary to the fupport of the funtion of 
the L.ver. 


Finally, 
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Finally, as to the ufe of the liver independently of 
the fecretion of the bile, we mutt lay afide the opinions 
mentioned by Haller that it fupports the diaphragm, 
protrudes it up in expiration, and receives the contrac. 
tion of it equally in infpiration, fo as uniformly to com- 
prefs the other abdominal vifcera; or that it foments 
and cherifhes the ftomach by the heat of its blood. 
Thefe are at leaft as bad as the theories of the ancients 
mentioned in the beginning of this fection. Haller’s 
_ failing is the promifcuous admittance of all facts and 
every kind of theory, with a timoroufnefs and indeci- 
fion in giving his own opinion. 

There is another remark of Haller which deferves 
attention. When I reflect, fays he, that thereis no 
bile required in the foetus, there being no food receiv- 
ed: when again I fee that the liver is of great fize in the 
foetus, and not {mali like the lungs, which are deftined 
to an operation in the ceconomy after birth, I cannot 
but fufpect that it has fome other ufe in the foetus than 
the fecretion of the bile. If the umbilical vein had 
opened directly into the cava, he thinks it would have 
returned with too great an impetus upon the heart, and 
would by its preponderancy have retarded the return 
of the blood from the lower extremities. He thinks 
that the liver is ufeful in breaking and weakening the 
impulfe of the blood from the umbilical vein ;' that it 
is a guard to the right auricle, which would be other- 
vays endangered by the rapid flow of the blood. Now 
furely the liver is much lefs able to fland the impulfe 
of the blood than the heart; and yet there is no provi- 
fion for the breaking of the force of the blood in 
the liver. Further, there is a direct duct of com- 

munication 
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munication leading to the heart. There is no reafon to 
believe that the umbilical vein carries back the blood 
with greater force than any other returning vein: on 
the contrary, from its fize and the length of its courfe 
it is natural to fuppofe the motion of the blood in it 
to be very flow arid equable. 

We mutt lock upon the peculiarities in the circula- 
tion of the blood in the liver of the foetus as a provifion 
againft the fecretion of {timulating bile ; for when the 
child is born and the circulation altered, bile is formed 
more abundantly, and becomes the flimulus to the 
whole abdominal vifcera, roufing them to new aétion. 
As to the comparifon which Haller has made between 
the ftate of the liver and that of the lungs, it is evident 
that the latter, though finall in bulk, are fully formed, 
and want only inflation to complete their funtion. 
On the contrary, in the liver of the foetus the veffels 
are neceflarily diftended with blood, to give them the 
fize requifite for this future function; but that blood, 
either from its qualities or from the eafy and dire& 
paflage it has into the heart, does not fecrete the bile 
Im quantity and quality fo as to ftimulate the duéts and 
inteflines, as in the adult circulation. If it did, we 
fhould not fee the alimentary canal of the foetus loaded 
with matter, and yet not ftimulated to ation, but in a 
ftate of ina€tivity and torpor. 
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SECT LON ‘elf: 
OF THE PANCREAS, 


Tue Pancreas is a gland the largeft of thofe which 
‘have been called conglomorated, that is, diftin@ly con- 
fifting of leffer parts united. It is of a long form like 
‘a dog’s tongue, and lies acrofs the fpine, and behind 
the ftomach. Its excretory duct opens into the duo. 
denum. . 

The pancreas is confined betwixt the two lamina of 
the mefocolon, and it is united to them by a loofe 
cellular membrane; it lies before the great mefenteric 
veffels : its fmall extremity touches the fpleen, and is 
near the capfuli of the Icft kidney: but towards the 
right extremity it increafes cradually in maffinefs until 
its head lodges upon the duodenum. It is, like the 
falivary glands in its appearance, confifting of lobules 
fucceffively fmaller and fmaller ; and it alfo refembles 
them in the manner in which its duét is formed. The 
duct * begins towards the left extremity by excced- 
ingly fmall branches; thefe running together forma 
middle duét, which taking a ferpentine courfe towards 
the great extremity, and increafed by the acceflion of 
the lateral branches in its courfe, becomes nearly ef 
the fize of a writing quill. Now approaching the 
duodenum it unites to the biliary duct, and opens along 
with itinto the duodenum. A valve has been defcribed 
as in the extremity of the pancreatic duct, bur it is 


® Duédtus Virfungi. 
certainly 
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certainly incapable of the action of a valve, as the bile 
has been found to have gone retrograde into the trunk 
of the pancreatic du@. Sometimes there are two pan- 
creatic ducts, but more frequently the part of the 
gland next the duodenum, and which is called the 
tound head of the pancreas *, has am excretory duct 
peculiar to itfelf, which either opens into the duode- 
num feparately from the main duét, by piercing the 
coats of the inteftines nearer the ftomach, or fome- 
times opens further down. ‘ : 

De Graff, Ruyfch and many others have made ex- 
periments to difcover the nature of the fecretion from 
the pancreas. ‘Tubes were introduced into the duds, 
and bottles were appended to them in living dogs, fo 
as to catch the pancreatic fluid: it was found roypy, 
infipid, and like the faliva. It has therefore been con 
cluded, from the colour, ftru€ture, ducts, and fecretion 
of the pancreas having fo ftri€t a refemblance to thofe 
ef the parotid and fubmaxillary glands, that it is of 
the nature of the falivary glands of the mouth. 
The general opinion has been, that it is ufeful in fe- 
ereting a fluid which dilutes and moderates the acri- 
mony of the bile. More accurate chemical examina- 
tion of the pancreatic fluid has not been made, or 
has not been fuccefsful in fhowing aay peculiarity 
in it. | 

Confidering the pancreas as a falivary gland, how 
great mult be the quantity of fluid poured out by it, if, 
as we are entitled to do, we take the analogy of the 


* This is what Winflow calls the little pancreas» and is fome- 
tines {ehirrous fo as to compres the biliary ducts. 
parotid 
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parotid fubmaxillary and fublingual glands. Thefe 
falivary glands, although they may be faid to furround 
all the jaws from the zigomatic procefs on either fide, 
are nothing in maflinefs and fize to the pancreas. 
Again, the pancreas is molt plentifully fupplied. with 
blood-veffels. Befides lefler branches of arteries, the 
pancreatico-duodenalis gives two branches, which take 
an extenfive courfe through it, and are joined by other 
mefenteric twigs; and twigs proceed from the veffels 
of the ftomach, and even from the hepatic artery; but 
more particularly we have to obferve the large branches 
beftowed upon it by the {plenic artery, where it takes 
its courfe clofe upon it. 

While the mafticators are working, the parotid 
gland pours out fo great a quantity of faliva, fays M. 
Helvetius, that it is inconceivable, and what I fhouid 
not believe, had I not feen it in a foldier of the guards. 
A cut with a fabre in the cheek had opened the falivary 
duct: the wound healing on the infide of the cheek 
left a fiftulous difcharge from the parotid du&. When 
he eat, there flowed from this hole a great abundance 
of faliva; fo that during dinner, which is not long in 
the Hotel Dieu, it moiftened feveral napkins. How 
much muft flow from all the falivary glands? How — 
much from the pancreas, which is greater than them all 
collectively ? 

Like the biliary fecretion it is probable that the con- 
tents of the ftomach paffing the duodenum, or the bile 
flowing from the biliary du@s, form the ftimulus to 
the difcharge of the pancreatic fluid; and as we fee 
that the morfel in the mouth will quickly produce an 
-almoft inflantanecus fecretion and dilcharge of faliva, 
2) fo 
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fo we are led to conclude that the flow of pancreatic 
fluid may be as fuddenly produced without the neceffi- 
ty of a refervoir, as in the biliary fytem. We natu- 
rally conceive that the effe& of this fluid is to diminifh 
the vifcidity of the bile, and by diluting it to mix it 
uniformly with the food. There are however few facts | 
to enable us to reafon on the effects of the pancreatic 

fluid. If we give full credit to the experiments of 
Malpighi and Brunner we may conclude, that when 
the pancreas is taken away, the more acrid bile caufes 

vomiting or voracious appetite by its ftimulus. Schir- 

rus of the pancreas has been found attended with a 

coflive and flow motion of the inteftines; which feems 

to contradict the refult of thefe experiments on animals ; 

but by the fchirrofity and enlargement of the pancreas 
the biliary duéts may have been more or lefs com- 

prefled, and the retarding of the ufual quantity of the 

biliary fecretion might produce the flownefs of the 

bowels * 

® According to the hypothefis of Silvius, the ufe of the pan- 
creas was to fupply an acid fpirit or juice, and the biliary fecre- 
tion being of the nature of an alkali, thefe two Rruggling together 
caufed the feparation of the chyle from the feces. This good. 
fight did not ftop here, but thefe enemies being-carried into the 
blood continued their warfare in the heart itfelf, and lighted up 
the vital flame there. 

Nay, if we believe the experiment of F. Schuy], (de Veteri 
Med.) this -hypothefis was not without its proofs; for having 
tied in the portion of the duodenum of a living dog, where the 
pancreatic and biliary ducts enter, he faw the ebulition from this 
ftruggle of the acid and the alkali ; and when he compreffed the 
hepatic duct, the tumifaction of the inteftine fubfided ; when he 
took off this compreffion i it was again blown up. As this experi- 
ment has not fucceeded fince, as Haller obferves, Schuyl was 
probably deceived by the periftaltic motion of the inteftines. 
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SECTION Iil. 
OF THE SPLEEN; 


Tre fpleen is a vifcus of an irregulat, oval figutes 
and dark purple colour. It is attached to the great 
éxtremity of the ftomach. It is foft in its fabftance ; 
and has the peritoneal coat very delicate. We fhould 
be glad could we fay that it is of a parenchematous ftruc- 
ture, for in truth little is known of its organization. 

In treating of this fubje€ we muft be indulged in 
fome {peculation 5 and indeed it is privileged ground ; 
for the hiftory of the opinions ‘regarding the fuppofed 
funétion of the fpleen is full of loofe conjectures or 


wild hypothefis, and nothing is as yet certainly known 
of its ufe. 


SEAT AND CONNECTIONS: 


The fpleen is feated in the left hypochondriums 
above the left kidney; and under the protection of the 
falfe ribs; and of courfe it is under the edge of the 
diaphragm. It is connected with the ftomach by the 
tellular membrane, by the omentum, and in a ftill 
more particular manner by the vafabrevia. ft has alfo 
connections with the left extremity of the pancreas by 
_-cellular membrane, and the branches of the fplenic 
veffels. Laftly, it has a firmer attachment to the 
diaphragm, by means of a ligament formed by the pe- 
ritoneum *. 


The 
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* Yet the fpleen is very apt to change its fituation, or to falf 
down under the protection of the falfe ribs. It is liable’to en- 
Vou. IV. K Jargemeut 
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The fpleen is of no regular figure. Where it is 
contiguous to the diaphragm it is uniformly convex : 
towards the ftomach its furface, while it is hollowed 
out and concave, prefents two fides, fo that we fay 
the whole mafs is fomewhat of a triangular form. 
The anterior edge of the fpleen is notched with deep 
fulci; behind and at the upper part the margin is large 
and round. - 

The fubftance of the fpleen is the moft fpongy, ten- 
der, and foft of the abdominal vifcera; fo much fo 
that not only does the finger make an impreflion up- 
on its furface, but it actually diforders and tears its 
veflels. After a fuccefsful injeétion the whole feems 
made up of veffels ; and if any thing like acini or glo- 
bules are to be obferved, the microfcope will fhow 
them to. be accidentally produced by the fafciculi of 
veffels. It has a ftri€t refemblance to the fubftance of 
the placenta. he fpleen is feldom fmaller than na- 
tural; often greatly enlarged. I have feen it equal to 
the liver in fize, and filling the whole left fide of the 
belly. It has been frequently found thus enlarged, 
without any peculiar fymptoms indicating fuch a dif- . 
eafe during life. From its foft texture and great val- 
cularity, like the liver, it has been found rent by blows 
and falls; and wounds here, as in the liver, by open- 
ing the large veffels are fuddenly fatal. Sometimes it 
is hard and fchirrous, and marbled in its colour. 
. There is feldom {uppuration init. ‘The {pleen has been 


ee 


largement in afcites. From which circumftances it will not be 
‘wonderful if it is wounded ia tapping for the afcites. See 
Monro on Dropfy. 

fuppofed 
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fuppofed to fwell up and enlarge when the ftomach is 
empty, and to be contraéted when it is full. It has 
been obferved, that it is large and fpongy in thofe 
who have died a lingering death, or who have 
beeri long ailing: that on the contrary, it is fmaller 
and firm in thofe who have died fuddenly a violent 
death. 

We are informed, that the blood of the fplenic vein 
is peculiar, infomuch that, it does not coagulate like 
the blood in the other veins of the body*. 

That which more than any other circumftance ex- 
_ cites our attention, is the great fize of the blood veffels 
of the fpleen. _ Both the fplenic vein and. the artery 
are of great fize in proportion to the bulk and weight 
of the {pleen ; and in their courfe they are particularly 
_ tortuous. I conceive we may aifo draw. confequences 
from the. diftribution of their branches to the ftomach 
(viz. the vafa brevia and left gaftro epiploic) and to 
the pancreas. Its lymphatics, are numerous, - It, is 
fupplied with nerves, but has very little fenfibility. It 
has no excretory duct. 

OPINIONS REGARDING THE USE OF THE SPLEEN. 
Of the various ufes of the fpleen, the loweft conjecture 
in refpe&t to ingenuity or probability is, that like a 
fand-bath it foments the ftomach, and promotes the 
_procefs of digeftion. ‘This notion is perhaps not infe- 
rior in abfurdity to that opinion which afcribed to the 
{fpleen the office of forming an acid juice, which being 


* With regard to this point I have no opinion, having hither- 
to neglected to examine the fact. 
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carried by the vafa brevia into the ftomach, was fup- 
poled to excite the appetite *. 

It was a better conception that the fpleen is the feat 
of melancholy ; “¢ that moping here doth hypochondria 
fit:”? or of “ laughter holding both his fides,” of 
which the holding of the fides was an evidence. And 
again, fince tickling the ribs is a demonftration of the 
effect from this ‘excitement of the fpleen +, that the 
growth of the fpleen promotes laughter to fuch a de- 
gree, that it becomes a permanent filly fimper imper- 
tinently excited. Nay further, we have authority for 
the excifion of the fpleen from thofe who are otherwife 
incurable in their propenfity to laughter. 

The following is a theory which has been very com- 
monly received. A great quantity of blood is imported 
into the fpleen with a flow motion, owing to its ferpen- . 
tine courfe. When the ftomach is empty, the blood is” 
received in a greater quantity by thé fpleen, where it 
has an opportunity of ftlagnating. Here the blood fo- 
mented, attenuated, and in a manner diffolved by the 


* Iam miftaken in calling this the Joweft ia abfurdity. The 
fpleen has been confidered as the feat of the foul! the caufe of 
venereal appetite! the gland which formed the mucilaginous 
fluids of the joints! The atrabilis was received here concocted 
and tranfmitted to the iver. It drew forth and formed blood 
from the ftomach, &c. Other phyfiologilts, not contented with 
the theories prefented to them, and yet incapable of fuggefting 
others more likely, have very modelitly afferted that the fpleen 
was of no ufe at all. 

+ Rifus in liene fedes videtur ex effe&u titilationis nataque in 
plurimis mortalibus rifum excitat. &c. Haller. His fober ob- 
jeCuon is, that tickling the right fide will do as well as the left. 


neighbour- 
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neighbourhood of the putrid foeces in the colon, enters 
upon the firft fteps of a begun putrifaction. By this 
refolving of the blood it is made more fluid, in which 
» ftate it is returned by the veins, there being no excre- 
tory ducts. Now when the fpleen is compreffed be- 
tween the diftended ftomach and the ribs, and the con- 
tracting diaphragm, the blood is preffed out from it in 
greater quantity and célerity towards the liver, mixing 
with the fluggifh blood in the trunk of the vena porte, 
replenifhed with the fat and oil of the omentum, it dilates 
it and prevents its ftagnation and tendency to congeal. 
In fhort, the fpleen has been fuppofed to be fubfervient 
to the funtion of the liver, and to the preparation of a 
watery (and fubalkaline) fluid to the blood of the 
portz. Another opinion has been, that it counter- 
balanced the mafs of the liver feated to the right fide of 
the belly. 

Hewfon entertained a theory regarding the ufe of the 
{pleen which fullies his high character and reputation. — 
He conceived that the fpleen added the flat veflicle of the 
globules of the blood: his only obfervation in way of 
proof was, that he faw a few red globules returning by 
the lymphatics of the fpleen: the effect, I have no 
doubt, of the injury of its fubftance, or of the compref 
fion of its veffels. It feems to me ftrange that fuch a 
man feeing the large fplenic artery throwing its full 
tide of perfect arterial blood into the fpleen, full of 
globules, complete in every refpect, and again feeing 2 
few globules carried back by the lymphatics, fhoula 
imagine that this artery formed thefe few veflicles with 
which it was already fo fully charged. 
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_ Of late years we have feen men endeavouring to raife 
themfelves into notice by an attachment to the opinions 
of their departed patrons by fupporting thofe opini- 
ons; by holding, as they imaeine, the proofs and ilul- 
trations of them in their poffeffion: but feldom do we 
fee the memory of great men honoured’ by fuch obfe- 
quies. ‘The oflicioufnefs of Hewfon’s friends in pro- 
mulgating his opinions has done no honour to his 
memory. .They have attempted to fupport, on infuffi- 
cient grounds, what he might have had the ingenuity to 
render plaufible, and which are very far from honour- 
able to his reputation, imperfe& as they now appear. 

I conceive thefpleen to be an organ. fubfervient to 
the ftomach: and not only the con{tant attachment of 
it to the ftomach in the human body, but the conftancy 
with which it is found connected with the fiomach in | 
the lower animals, confirms the opinion. J regard it 
as a provifion for giving the veffels of the:{tomach an 
occafional power and greater attivity, enabling them to 
pour out-a quantity of fluid proportioned to the ne- 
ceflity of the digeftion. In the firft place, let us exa- 
mine the courfe and-form of the fplenic artery, and I 


-think we fhall-find the great peculiarity of its fize, and 


tortuous form, and {trong coats, a provifion for occa- 
fional great increafe of power; while, if not rou'’edby 
the peculiar fympathies which actuate it, it is of a form 
to retard and weaken the velocity of the blood. This 
is founded on thefe propofitions : 
1. The moufcular power of an artery increafes as it 
recedes from the heart; the elaflic power diminithes. 
2. An artery, the nearer it approaches to its final 
diftribution, is the more immediately under the excite- 
ment 
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ment and controul of the organ; is alive when the 
organ is excited ; is, relatively fpeaking, quiefcent when 
that organ is not called by its fympathies to exercife its 
function. 

3. An artery tortuous in its courfe has more mufcu- 
larity and greater power of action than one which takes 
a ftreight courfe; but in proportion-to the increafe of 
power which it obtains by its increafe of length in this 
tortuous and bending courfe, will thefe turns retard 
and weaken the force of the heart upon the extreme 
ramifications of the veffel. 

Thus a tortuous artery is the means of increafing the — 
velocity of the blood by its own action, but it makes 
the organ lefs dependent on the general force ‘of the 
circulation. Weaccordingly find that in tafe organs 
where there is occafional activity alternating with a 
quiefcent ftate, the artery is tortuous ; and where there 
is an increafe of force required in the circulation, there, 
the artery, from being ftreight in its courfe, becomes. 
crooked and twifted in every way *. 

_ From thefe remarks, we may be inclined to draw, 
from the tortuous figure of the {plenic artery, a conclu- 
&on fomewhet different from that which has hitherto 


‘* This has been fuppofed the efea% of the impulfe of the 
blood, but nothing can be more falfe. Let any one examine the 
artery of a limb when a great tumour is growing ; the artery will 
be found tortuous to fupply it. Again, in the aneurifmal varix 
where there is a breach in the artery, and the blood finds a freer 
return to the heart, the artery will be found enlarged and tortu- 
ous in order to fupply the lower part of the limb; while there 
is a quantity of.the blood withdrawn from thg¢ circulation by the 
gommunication with the vein. 
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been deduced. We may conclude that it ig not the - 
means of retarding the blood in its circulation, but of 
giving force to it. The fplenic artery does not only 
ramify in the fpleen, but it fupplies all the left part of 
the ftomach, and that great facculated extremity in 
particular which receives the food, and in which the 
procefs of digeftion is chiefly performed. My idea is, 
that when the ftomach is empty, when there is no food 
in it to folicit the difcharge of the gaftric fluid, the 
blood circulates in a moderate degree in the coats of 
the ftomach, and the {pleen receives the furcharge of 
blood ; but when a full meal is taken into the fiomach, 
when the action of the gaftric juice is required in great 

quantity, the action of the fplenic artery is folicited ta 
the vafa tvevia and left gaftro-epiploic artery, and thus 
a fudden flow of the gattric fluid is beftowed by the in- 
creafed activity of the {plenic artery. When again the 
contents of the ftomach are fully faturated with the 
fluids from its coats, there is no longer an excited 
action of the {plenic veffels, and the artery terminating 
in the veins, the {pleen returns the blood to the liver. 
‘While the veffels of the ftomach partake largely of the 
fupply of blood, the arteries to the pancreas alfo re- . 
geive fome increafe of adtivity ; and even the blood of 
the vena porte: requires an additional! a¢tivity. 

We have feen that the flomach and inteftines, the 
liver, pancreas, and fpleen are combined in funétion, 
connected by the fame fyftem of veffels, mutually. fub- 
feryient to each other, and tending to the fame end, 
the reception, digeftion, and firft ftage of the sdiaiils 
tion of nutritious matter to the fyftem. ‘We leave this 
{abject therefore until we can take 9. that of abforp- 

tion 
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tion and the lymphatic fyftem, and pafs to the kidney - 
and vifcera of the pelvis. 


SECTION lV. 


OF THE KIDNEY. 


Tue kidnies are diftin from thofe parts which have 
hitherto engaged us, as they fecrete the urine, and form 
therefore the link betwixt the vifcera of the abdomen 
and thofe of the pelvis ; for though lying in the abdo- 
men, they are more ftrictly connected with the parts 
in the pelvis. The ftructure of the kidney forms a very 
interefting fubject of inquiry; becaule it is the field of 
difpute betwixt the contending parties regarding the 
RruQure of glands and the theory of fecretion. It is 
chiefly from the kidnies that the fa¢ts are drawn in| 


» illuftration of the Sane of Malpighi, Ruyfch, and 
all the others. 


Form, SEAT, AND CONNECTIONS. The. kidnies 
lie on each fide of the fpine; funk as it were in the fat 
of the loins ; attached to the mufcles of the loins ; and 
in part lying on the lower belly of the diaphragm ; 
which laft connection is the caufe of the pain felt in 
refpiration during inflammation in the kidney. The 
kidney lies betwixt the {pine of the ilium and the loweft 
rib. The right kidney is placed fomewhat lower than 
the left, which is owing to the greater fize of the liver — 
on that fide. 

The kidnies are without the abdomen, that is to fay, 
behind the peritoneum; for the kidney lying clofe 


upon 
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upon, the mufcles of the loins, the peritoneum is merely 
ftretched over it. This is the reafon why calculi in the 
kidney have wrought themfelves out’by fiftula in the 
loins ; and it is the ground of the hazardous propofal 
of cutting into the kidney to extraé calculi. 

The adipofe membrane. furrounds the kidney, and 
forms a perfect capfule ; for it is this which is fometimes 
in an extraordinary degree loaded with accumulated fat. 
Upon this capfule the cecum is attached on the right 
fide, the colon on the left, and betwixt the kidnies and 
the inteftines there is a ftri&t fympathy, which is ap- 
parent in the nephretic colic, 

The figure of the kidney is that of an oval bent, or a 
Jittle incurvated, fo as to forma fulcus or general con-_ 
cavity to one fide, while the other takes a greater con- 
vexity. By the concave furface of the kidney, which is 
towards the fpine and great veffels, the arteries and 
veins and ureter pafs in by the finus round which the 
fubftance or glandular body of the kidney terminates 
abruptly. 

The abdominal aorta and the vena cava lying clofe — 
on the {pine and near to each other, give off laterally 
the emulgent arteries and veins. The renal or emul- 
gent artery comes from the fide of the aorta betwixt 
the upper and the lower mefenteric arteries: that of , 
the left kidney has its origin a little higher than the 
right: and the aorta being on the left and the cava 
towards the right fide of the fpine, the left emulgent 
artery is fhorter than the vein; the artery longer than 
the vein on the right fide. Again, the aorta being 
more clofely attached to the f{pine, the emulgent vein 
Kes rather above the artery. “4 


The 
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The veffels, and efpecially the arteries of the kidney, 
are very irregular in their number and form. Where 
they enter the body of the gland, they are accom- 
panied with a capfule which continues with them to 
~ this final diftribution, _ Sometimes a folitary veffel is 
feen making its exit by the convex furface of the 
kidney. 

We have had occafion to remark on the nerves of - 
the kidnies and their conne¢tion with the coverings 
of the tefticle, and to notice their effect in producing 
numbnefs of the thigh and retraction of the fcrotum in 
inflammation of the gland, when {tones lodge in the 
pelvis or ureter. 

Upon the fubje&t of the fenfibility of the kidney, 
however, we mult be aware that difeafe, inflammation, 
fuppuration, nay even total wafting of the kidney may 
take place without any indication from pain. 


, The excretory duc of the kidney is called uRETER ; 
it leads from the kidney to the urinary bladder.. When 
we trace it into the kidney it is found to enter the 
navAl-like fulcus of its concave fide; here it is enlarged 
into a confiderable fac which is called the PrLvis of 

the kidney. This is a kind of refervoir which, lying 
in the embrace of the folid and glandular-part of the 
kidney, fends up feveral elongations almoft like the 
finger of a glove, which receive into them the papillz, 
the concentrated uriniferous tubes. Thefe proceffes of 
the pelvis are called the coLIcES or INFUNDIBULI. 

It may be abferved, however, that the term pelvis is 
taken from the greater dilatation of the ureter within 

. the 
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the gland, which is feen in brutes; and that in man it 
is not fo remarkable, the ureter branching with only a 
lefler degree of the facculated form into three or four 
divifions, and thefe into the leffer infundibuli. 

The coats of the ureter are three in number ; a denfe 
outer coat; a middle coat, apparently confifting of 
circular mufcular fibres, though this has been denied ; 
and a fmooth inner coat, (very improperly called 
villous,) which fecretes a mucus to defend it from the 
acrimony of the urine. The ureters do not run in a 
direé&t courfe to the bladder of urine; they take a curv- 
ing direction; are in-fome places irregularly dilated, 
as when they pafs over the pfoas mufcle*, dropping 
deep into the pelvis, and getting betwixt the rectum 
and bladder they open obliquely into the latter. 


MINUTE STRUCTURE OF THE KIDNEY. 


The ancients, fays Malpighi, contented themfelves — 
with the idea of a fieve, as conveying a knowledge of 
the manner in which the urine was drawn off by the 
kidney ; that the fibres of its parenchematous matter 
attracted the ferum of the blood; that the fibrous mat- 
ter was perforated with innumerable foramina ; or that 
the whole was a congeries of canals through which the 
urine was ftrained and drawn off.  Malpighi fet him- 
felf to refute thefe vague opinions by the minute ex- 
amination of the flructure of the kidney ; and he feems_ 


* When the bladder is contracted in confequence of a ftone, 
er when it is dilated by obftruction, the ureters are dilated alfo ; 
particularly in the Grit cafe. Whilft they are dilated, their coats - 
become thickened, and their courfe is torcuous. 
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to have known almoft all that we now know. Though 
we do not acquiefce in his opinions regarding the final 
and minute ftructure, he pegubse accurately RELY 
part of the ae ahotias yeaity. 


the Lobulated Kidnies f the Loctus. 
wit the fart place, when we examine the outward 
appearance of the kidney of the foetus, asin this an- 
nexed plate, we obferve that it is not, like that of the 
adult, fmooth and uniform ; but that it is tuberculated 
or lobulated ; that it confifts of diftin® parts, or glands 
united together. Again, when we examine the kidnies 
of other animals, we find in feveral inftances that the 
full-grown animal retains this lobulated form. In 
fhort, it immediately ftrikes us that the kidney is nota 
uniform mafs of glandular matter, but that it muft re- 
femble thofe glands which they call conglobate, and 
which confift of feveral compartments or diftingt glands 
united together. 
Accordingly a fection of a kidney thows us that this 
is the fact. - 
’ The 
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Laanple of the Lobutlated kidney. 
. Cc 


The * feétion of the kidney fhows us thefe parts. 
Firft, we fee towards the furface that which is called 


the cortical or glandular part E. Secondly, ftriz, 
converging towards the centre of the kidney, being 


* Explanation of the annexed plate. 


ABCD. The feveral divifions of the kidney which give it 
the lobulated figure. 
EE. The cortical part of the kidney, being the outer, and, 
it is fuppofed, the fecreting part. 

F F. The tubular pdt of the kidney. 

G. The papilla, or that part which projeéts into the rer or 
divifion of the pelvis. 

H... The perceptible duéts in the point or apex of the papilla. 

III. The other papillz 

LL. The point of one of the papilla which we fee projecting 
into the pelvis. 

M. The pelvis of the kidney. 


N, B. This reprefents only one half of the kidney. 
what 
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what is called the tubular part of the kidney*. Thefe 
tubuli are divided into fafciculi, taking a conical fhape ; 
and thefe converging unite at the apex; two or three 
of them united form the’papillas.. The papillz are ge- 
nerally ten or twelve in number, or even more, in each 
kidney ; their points are received into the extremity of 
the infundibula; they pour the urine into thefe tubes, 
and it is collected in the pelvis). Now when we exa- 
_ mine one of thefe papille in a lobulated kidney, we 
find that it is the centre of one of thefe fubdivifions. 
Thus, 


AA. Cortical Substance. B. Zudular part. 


C. Papilla. D. Duets. 


The papilla C is merely the continuation of the tu- 
buli B; but it is that part which projets from the 
body of the kidaey into the calyx; and although thefe 
divifions of the fubftance of the kidney are enumerated 
as three diftinét parts, the cortical, tubular, and papil- 


* Improperly medullary, fometimes striata sutcaTa. FF. 
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Jar parts, they are properly only two, the coftical and 
tubular parts. 

Some however have made a new diftindion, by 
afferting that a vafcular part is to be obferved betwixt 
the cortical and tubular or ftriated parts, as at *; but 
it is not the cafe ; for although when we make a res 
gular fe€tion of the whole gland, the mouths of fome 
larger veffels will be obferved betwixt the fafticuli of 
the urinary tubes, yet they are irregular ramifications 
tending to the outer cortical part; and not fitch as fe- 
parate the tubular and cortical part, nor fo regular as 


to. be .confidered as one of the fubdivifions of the 
kidney. 


OF THE CORTICAL PART. 


The external and cortical part of the kidney is by all 
allowed to be the fecreting, or, as they rather term it, 
the fecerning part of the organ. It was this part which 
the older writers confidered as in a more particular 
manner to confift-of a peculiar flefhy fubftance or pa- 
renchymatous matter. It is in this cortical matter that 
the glandular bodies defcribed. by Malpighi. ate. fup- 
pofed to be feated. The appearances which he de- 
{cribes are to be very diftinétly feen in many animals 5 
for example, in the horfe’s and cow’s kidney ; and are 
to be feen reprefented in thefe plates. But he afferted 
thefe bodies to be alfo obfervable in the human kid- — 
ney; to demonftrate which he ejeéted a black liquid 
mixed with fpirit of wine, by which the kidney becoms 
ing univerfally tinged, you may then fee, he faid, wher 
you have torn off the coats of the kidney, {mall glands 

partaking; 
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plattaking of the colour of the arteries. Thefe are the 
glands of the cortical part of the kidney, which Mal. 
pighi defcribed as hanging upon the branches of the 
arteries like fruit upon the pendant branches, and 
found which the arteries and veins ramified and cons 
voluted, like delicate tendrils, fo as to give them the 
dark colour which they have. 
Into thefe bodies he fuppofed the trine to be fecret- 
ed, and from thefe bodies it was conveyed into the 


uriniferous duéts or tubular part of the kidney; but. 


he acknowledges that the communication betwixt the 
ducts and glands is very obfcure. 

Ruyfch and Vieuffens held a very oppofite opinion 
regarding the ftru¢ture of the kidney *. Ruyfch, by 
throwing his injections into the renal arteries, found 
that he filled the urinary tubes, the duéts of Belini, and 
the pelvis itfelf. Hence he conjectured that the tubuli 
wriniferi or excretory ducts of the kidney were the 
continued branches of the renal artery, without the 
intervention of any glandular apparatus f. 


* Ruyfch and Vieuffens long contended for the claim of the 
difcovery of the continuation of the arteries. of the kidney into 
the urinary ducts. Ruyfch at firft acquicfced in the opinion of 
Malpighi, as we have faid. 


4 Thef. Anat. ii. p. 3% 
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: @ 4 ‘Example of ‘Ruyfch’s aber *.. 


ue 


Ruyfch did not negle& the examination of the little. 
bodies which are to be feen in the cortical fubftance. 


He 


* Exhibet renis humani dimidiam partem ita difle¢tam, ut 
reptatus vaforum, prefertim fanguineorum, lyculentius quam in 
precedenti Thefauro, tab. iv. fig. iii. videre pofit; ubi miagis 
inherebam, ut conjuntiones arteriolarum cum duétibus Belint 
exhiberem, in hac autem figura diftinétiflime vaforum fanguine- 
orum curfum yermicularem per interiorem renis partem expri- 


mere volui, : 
A. Facies 


See 
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He did not however allow they were glands, but confi- 
dently afferted that they were merely the convoluted 
arteries which were formed into thefe contorted bundles 
before finally ftretching out, and terminating in the 
ftraight urinary tubes *. ft 

When after minute injection of the kidney we make 
a fection of its whole fubftance, we fee veflels emerging 
from the more confufed intricate vafcularity of the 
cortical part, and running inward_in ftrize towards the 
papillz; what we fee there, are,in my conception, chiefly 
veins. And this I conclude, both from the refult of in- 


A. Facies renis exterior per quam vafa fanguinea reptatum 
obfervant vermicularem. 

B. | Facies renis interior ubi vafa fanguinea non minus curfum 
vermicularem obfervant quam in facie exteriore. 

C, Papille renales, 

D. Pelvis renis. 

E. Cavitas pelvis in quath papille urinam ftillando expri- 
munt. See Thefaur. Anat. W.-p. 27. 

* In hoc Thefauro X: quoque inveniuntur objecta, renalia ex 
homine defumpta, in quibus non folum luculenter apparet quid 
judieandum fit de pretenfis glandulis renalibus, verum etiam 
quid inveftigatoribus renum impofuerit, fe in renibus indagandis 
fepifime occurrunt corpofcula rotunda elandulas mentientia que 
revera nil funt nifi arteriolarum ultime extremitates contort}; 


cum autem exattiflime repleantur arteriz renales diflolyentur vel 
expanduntur, quemadmodum fili glomer, ita ut nil minus fint; 
ficuti dixi, quam partes per fe fubfiftentes, & peculiari membra- 
nula obductz fine quo immerito dicuntur glandulez. Interim 
confiderandum ejufmodi contorfiones vaforum fang. nufquam in 
exteris vifceribus reperiri.. In the epift. to Boerhaave, p. 77, we 
find Ruyfch fpeaking much more modeftly: ‘*In rene humano 
rotunda corpufcula effe; fateor, fed funt tam exilia; ut nihil 
pofiim definire de illis: Adeoque non Jicet magis dicere quod 
fint glandule, quam aliud quid.” 

L 3 jections, 
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jeCtions, and from knowing that’ the veins are in gene- 
tal numerous farrounding the excretory duéts ; befides 
they retain the blood in them like the veins, ‘Thefe 
veflels running in ftraight lines and converging towards 
the papilla are not the tubuli uriniferi, but the blood 
vefiels accompanying them, the tubes themfelves being 
tranfparent. 

Yet I imagine it: was by thefe veffels that Ruyfch 
was deceived; for tracing them from the extreme 
arteries, and eine them fuddenly altered in their form 
and direGtion, and running towards the Papille, he im- 
agined them to be the excretory duéts continued from 
the extreme branches of the arteries. 

" Winflow fuppofes the corpufcules, which are feen in 
the cortical part of the kidney, to be the extremities of 
the cut tubuli, filled either with blood or witha colour 
ed injection. But this they evidently are not ; for by 
making the fubftance around them tranfparent, they 
are feen within the furface, and they are little grains 
not the extremity of tubes, nor extended in lines. 

Boerhaave, although he faw in the preparations of 
Ruyfch the inje&tion paffed into the uriniferous tubes, 
yet in the main favoured the opinions of Malpighi ; 


-. and having fometimes obferved thefe tubes filled with 


injections, while at intervals they were tranfparent or 
‘pale, and contained oly a watery fluid, he ventured to 


conclude that there was a double operation going 


forward in the kidney ; that the pale watery urine was 


“quickly drawn off by the continuous tubes ; but that 


the urine of the other quality and higher colour was 
feparated by’a more perfect and flower fecretion through 
the glandular bodies,  * 

omy, : In | 


SY oe ten 
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In the hiftory of opinions, to Boerhaave fuc- 
eeeds Bertin, who writes along and laboured paper in 
the Memoirs of the Academy of Sciences for 1744 ; 
upon the whole, he may be confidered as endeavouring 


‘to prove by diffection what was rather an hypothefis 


with Boerhaave. Bertin defcribes glands in the fub- 
{tance of the kidney; but thefe he is careful to 
diftinguith from the corpufcles of Malpighi, which he 
alfo conceives to be the extremities of veflels merely. 


MBertins Plate 
co 


fosgeg: 
Sei 


From this plate we fhall eafily underftand Bertin’s. 
defcription. He obferves, in the firft place, that there 
are to be feen ferpentine veflels, fuch as Ruyfch de- 
feribed: for example, at A A A*, which arifing at the 


| ® Melches de M. Winflow on veffeaux fpongieux de Vicudens 
ou tuyaux ferpentans de Ruyfch. | 
L3 circumference 
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- circumference of the cortical fubftance, are reflected 
inward in a tortuous form, and which, at laft, ap- 
proaching the tubular part, terminate in ftraight tubes, 
or are Shorey oo into the tubuli uriniferi (for ex- 
ample at B B). 

But betwixt the mefghes of veffels which are de- 
fcribed, and which are feen here to terminate in the 
tubuli, there are beds of glands C C C, which acervula 
of {mall glandular bodies are as it were laid in the 
tract from the circumference towards the ééntre, and 
appear to terminate, or to be connected with the 
tubuli uriniferi as the arteries are. 


M. Ferrein has oppofed all thefe opinions in a paper . . 


of the Academy of Sciences for 1749. He afferts that 
the body of the kidney is neither, compofed of glands 
nor a congeries of blood veffels; that it is a peculiar 
fubftance, which when examined is found to confift of 
tranfparent veffels. Thefe, he fays, are wonderfully 
convoluted in the cortical part of the kidney, fo as to 
refemble glands, and ftretch in parallel lines towards 
the papilla, where they form what is called the tubuli 
uriniferi, Amongft thele tran{parent tubes, the blood 
veflels ramify to great minutenefs, and accompany them 
where they-are reflected direGtly inward to form the 
tubuli. Much ridicule, he obferves, has been thrown 
upon the term parenchyma of the ancients; but 
notwithftanding he affirms that there is in all glands a 
fubftance diffimilar from the blood veffels, a gelatinous- 
like matter, which.confifts of or contains thefe pellucid 

tubuli. 
TuBULAR Part.—The term here ufed is univerfally 
reccived ; and all feem agreed that the ftriz converging 
to 
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to the centre of the kidney, and taking a pyramidal 


fhape are the excretory ducts. We have feen that 


they were fuppofed’ by fome.anatomifts to be formed 
by the continuation of the extreme branches of the 
arteries ; but this opinion we fhall venture to fay’arofe 
from the appearance of the blood veflels inje€ted, which 
lie parallel and clofe tothem, ‘They are,evidently tranf- 
parent. tubes, and probably the fibrous appearance of 


the whole pyramidal body formed by them is owing to 


the accompanying blood veffels. Thefe leffer ducts, as 
they approach the papilla, terminate in larger duéts, 
which finally open into the duéts of Belini at the point 
of the papilla. The papillae we have feen to be that 
part of the: pyramidal body which projects into the 
calyx or infundibulum, and from their point. little 
drops may. be perceived to run (from the duéts of — 
Belini) when they are compreffed. 

- Ihave detailed the feveral opinions regarding the 
ftructure of the kidney; and neither do I with here to 
vamp up an opinion from the aggregate of thefe con- 
tradictory reports, nor have I been able to draw a 
decided conclufion from my own experience. In 
truth, the obfervation from one difle@ion I have’ 
hitherto found fo completely contradicted by other 
experiments, that I muft conclude there yet remains 
much to be done in inveftigating the minute ftructure 


of the glandular vifcera. 


OF THE CAPSULA RENALES*. 


Tue renal capfules are glandular-like bodies one at- 
tached to each kidney. The capfule is feated like a 


* Glandule atrabilarie renes fuccenturiate. Glandule renales, &c. 


L 4 cap 
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cap on the upper end of the kidney. It is of a form 
like an irregular crefcent, and fuited to the fhape of 
that part of the kidney to which it is attached ; at the 
fame time that it has three acute edges, or takes a tri- 
angular form.—(See the drawing of the kidnies of the 
fcetus.)—The upper edge has been called criftay while 
the lower edges have the name of lobes. It is in the 
foetus that the renal capfule is large and perfe&t; in the 
adult it has fhrunk, and no longer bears the fame re- 
lative fize to the kidney. In the foetus the renal cap- 
fule is as large as the. kidney, and the. capfules of eacli 
fide are continued into each other, being ftretched 
acrofs the aorta and vena cava. 

The veffels fent to this body are fomewhat irregular ; 
they come from the renal or emulgent arteries and 
veins, from the caliac artery or phrenic, or from the 
trunk of the aorta, and even from the lumbar arteries. 

By feparating the lobes of this body we find fome- 
thing like a cavity, which has been roundly afferted by 
fome to be a regular ventricle; by others altogether 
denied. Finding a cavity, they fuppofed they muft 
difcover the excretory duct. Some conceived that it 


‘mult be connected with the pelvis of the kidney ; fome 


with the thoracic du&t; fome with thé tefticle; but 
every thing relating to the ufe of this body has hither- 
to eluded refearch, and all is doubt and uncertain fpe- 
culation. For my own part I rather conceive that this 
body is ufeful in the foetus, by deriving the blood from 
the kidney, that gland not having its proper office, of 
fecreting the urine, to perform in the foetus. 


PART THE SECOND. 


OF THE MALE PARTS OF GENERATION. 
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OF THE MALE PARTS OF GENERATION. 


As there is no very accurate divifion betwixt the vif- 
cera of the abdomen and thofe of the pelvis; as the 
vifcera of the pelvis, when diftended, rife into the 
belly, and are in every refpeét like the abdominal vif- 
cera, many have objected to a divifion of the vifcera of 
the abdomen and pelvis: neverthelefs, there appears to 
be good reafon for this divifion of the fubje&t. The 
‘ funétion of the parts is different; the manner of their 

connection is different ; their difeafes have widely dif- 
rent effects. . 

We have feen that the pelvis confifts of the facrum 
and ofla innominata, and that anatomifts have diftin- 
guifhed the true and the falfe pelvis. ‘The falfe pelvis 
is formed of the extended wings of the offa ili, and fup- 
ports the vifcera of the abdomen. The true pelvis, 
marked by the cavity finking beneath the promontory 
_of the facrum and the linea innominata, contains the 
reCtum ; the urinary bladder; the proftate gland; the 
veficulze feminales; and part of the urethra. 

The manner in which thefe parts are connected, and 
the anatomy of the urinary bladder, ptoftate gland, 
and urethra, will form the fubject of the firft feGtion ; 
while the anatomy of the parts connected with thofe of 
the pelvis in function, but feated without, will form the 
fubject of the fecond. 
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CH Aye I. 


OF THE PARTS WITHIN THE PELVIS. 


W « have feen that the abdominal vilcera are involv. 
ed in a common membrane; that this membrane 
is,uniformly fmooth; and that it has a fecretion on its 
furface which bedews the whole, and allows the parts 
an eafy fhifting motion on each other. The parts in 
the pelvis muft alfo have motion, but they are at the 
fame time more ftri@ly conneded; a loofe cellular 
membrane is the medium of adhefion here: the parts 
are imbedded in cellular membrane, which is in- 
terwoven with mufcular. fibres towards the lower open. 
ing of the pelvis, and further braced by the levator ani 
mufcle. ‘This gives to fhe whole due fupport; enab- 
ling them to refilt the compreffion and action of the 
abdominal mufcles, which they muft receive in com- 
mon with the higher vifcera of the belly. 

By turning to the firft plan in this volume we find, 
that the divifion of the parts in the pelvis and abdomen 
is not well defined; but we fee that the peritoneum is 
reflected from the-pubes over the urinary bladder, and 
mounts again upon the rectum. ‘The line of divifion, 
therefore, is the peritoneum ; while we underftand how 
the bladder which belongs to the pelvis, being diftend- 
_ ed, carries the peritoneuin before it, and rifes inta the 
abdomen. \ 4 
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Sie LAN oa, 


* OF THE BLADDER OF URINE. 


As the general nature of the urinary bladder is fo 
well known, nothing is more fuperffucus than a gene- 
ral definition or defcription. It is attached behind the 
os pubis; is nearly of a regular oval, when moderately 
diftended, with the ends obtufe; but from its connec- 
tions, and the preflure of the furrounding parts, this 
regular extenfion is not allowed in the living body ; 
it ftretches more laterally ; its forepart is attached broad 
‘to the back part of the os pubis; and, behind, it is 
oppofed by the rectum. What the name would imply 
to be the lower part is above; for the fundus of the 
bladder is that part which, when diftended, rifes into 
the belly ; the neck is where it terminates in the ure. 
thra behind the arch of the os pubis. ‘When the blad- 
der is empty, or contains only a moderate quantity of 
urine, it takes a triangular figure, the bafe of which 
refts on the rectum, and the apex is attached to the 
~ back of the os pubis; and when in diflection you look 
down into the pelvis, you find the back part of the 
bladder flat, and as it were ftretched phHanehy up upon 
the os pubis *. 

STRUCTURE OF THE BLADDER.—Like the other 
hollow vifcera, the bladder confifts of feveral coats. 


_*® This flatnefs of the bladder, and the nearnefs of the. back 
part of it to the os pubis, the furgeon would do well to remem- 
_ ber, before he thrufts the gorget or ftilet with fuch relentlefs im- 
petuofity as I have feen done. 


i The 
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THE PERITONEAL CoAT of the bladder does not 
‘furround the bladder, but only covers the fundus and 
back part. It is like in every refpeét to the peritoneal 
coat of the abdominal vifcera; fmooth without; and 
adhering to the inner coat by cellular membrane; which 
cellular membrane is, however, of a loofer texture, 
and in greater quantity than in the abdominal vifcera. 
This peritoneal coat is no doubt of much fervice as a 
divifion in ob{tructing the courfe of inflammation arif- 
ing from the difeafes in the lower part of the pelvis, or 
from operations performed on the bladder, rectum, or 
pereneum; wereit not for the loofe peritoneum fpread- 
ing over the cellular texture of the pelvis, we could 
neither be fo bold or fo fuccefsful in our operations 
here. That portion of the peritoneum which covers 
the back part of the bladder, forms a particular tranf- 
verfe fold when the bladder is contratted. This fold 
furrounds the pofterior half of the bladder, and its 
two extremities are ftretched towards the fide of the 
pelvis, fo as to form a kind of lateral ligament. 

Though in the contracted or moderately diftended 
{tate of the bladder, the peritoneum ftretches from the 
back of the os’ pubis to the bladder, the diftention of 
the bladder, in an immoderate degree, raifes the peri- 
toneum off from the pubes, fo that the bladder can be 
{truck with a trochar, or lithotomy performed above 
the pubes, by an incifion directly into the bladder, withs 
out piercing the outer or peritoneal coat. 

Towards the lower part, the bladder, as we have: 
feen, is invefted only by cellular membrane, which 
takes the place of the peritoneal coat of the fundus. 
While we are aware of the effect of the peritoneum; 

ftretched 


\ 
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ftretched over the parts’in the pelvis, in obftructing the 
progrefs of inflammation from the bottom of the pelvis 
towards the abdominal 'vifcera, we muft recolle& that 
there exifts fuch a fympathy betwixt the bladder, and 
the ftomach and bowels, that both after operation, and. 
in confequence of obftrudtion’ of urine, the patient will 
fink, in confequence of abdominal inflammation, with- 

out the dire&t {preading of the inflammatory action. 
- Muscuvar coat.—The mufcular coat of the blad- 
der is very ftrong. Three ftrata of fibres are defcribed 
by authors. They are fo ftrong as to have been claffed 
with the diftin& mufcles, and the whole coat has been 
called’ preTRUSOR URIN#. Towards the lower part 
of the bladder the fibres are particularly ftrong, and 
formed into fafciculi, and are like a net of pce in- 

clofing the bladder. : , 

Towards the neck of the bladder the circular fibres 
are ftrengthened; and embrace the beginning of ‘the 
urethra; and form a fphin&ter, which, no doubt, is 
aflifted ‘in its operation by the levator ani mufcle, 
throwing its {trong fibres around the neck of the ‘blad- 
der.’ The mufcular coat of the bladder becomes 
greatly ftronger, where difficulties oppofe its difcharge ; 
and when there is a fource of irritation, within the 
bladder, acting for any time, the whole coats become 
thickened, fometimes to the depth of half aninch or 
more; in which cafe, as we have obferved, to také 
‘place in the ftomach, it is capable but of a very incon- 
fiderable change, either by detention or contraction ; 
confequently the urine runs frequently by painful dif- 
charges. The lithotomift would do well to diftinguith 
when this fymptom is merely the CORI ECHES of aftone 
14 in 
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in the bladder, and when it is owing to an increafe in 
thicknefs, and a rigidity of the coats of the bladder; 
for, in the latter cafe, the operation of the gorget is ate 
tended with very ferious evils. 

We have an idea of the wonderful degree of con 
traction in the bladder, and indeed the extent of mo- — 
tion in the mulfcular fibre in general, when we confider 
that the bladder extends fo as to contain two pounds 
of urine, and contraéts fo as to force out the laft drop 
from its cavity, When, however, the fibres are 
ftretched too far, they lofe the power of contraction, 
and often the young furgeon is deceived by what he 
conceives to be an incontinence 2 of urine while it is 
really an obftruction. 


VASCULAR COAT, OR CELLULAR COAT. 


When I call this third coat of the bladder the vaf. 
cular coat, it is merely from its analogy to that coat of 
the inteftines which I have diftinguifhed by the name 
of vafcular. Anatomilts» have called it the nervous 
and celular coat ; the firft of which is quite improper 
_and the laft apt to be confounded with the furrounding 
cellular outer coat. This coat (if coat it may be cal- 
led) confifts of very extenfile white lamellae of cellular 
membrane. It gives diftribution to a few veflels, and 
connects the mufcular fibres and inner coat. | 

‘Tue INTERNAL coat of the bladder is very {mooth 
on its general furface, and is bedewed with a fheathing 
mucus. When the bladder is diflended, .no inequali- 
ties are to be obferved ; but when contracted it falls 
Anto folds and rug. From an acrid ftate of (he urine ; 

from. 
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from ftrangury, from calculus, the mucous difcharge 
is increafed, even fo as to form a great proportion of 
the fluid evacuated from the bladder. No vifible 
fource of this mucus is to be obferved on the inner 
furface of this membrane *; fothat probably it is a 
general difcharge from the furface. Indeed, it ap- 
- pears, that no folicules or cripta, difcharging at par- 
ticular goints of the furface, could have the effect of 
bedewing and defending the whole furface from the 
acrimony of the urine. ‘The great fources of the mu- 
cus difcharged with the urine are, the neck of the 
bladder, the proftate gland, and the urethra f. 

Tuz Urerers, which convey the urine from the 
kidnies to the bladder of urine, open very obliquely 
into the bladder, towards the back and loweft part of 
it. The confequence of their oblique perforation of 
the couts is, that, the greater the tendency of the 
urine to pafs retrograde into them from the bladder, - 
(there being a proportioned diftention of the coats of the 
biadder,) the more their mouths are compreffed, 
Thus, in the dead body, there is no degree of diften- 
tion which caufes the water to pafs by the ureters. . 

“he contraction, or rather the refi ftance to diltention, 
of the ureters and pelvis of the kidnies feems much 
greater than -the powers of the bladder are able to 
oppofe ; for in obftructions of urine in the urethra, 


* Winflow, however, defcribes the glands, and Heifter and 
Haller defcribe folicules, near the neck of the bladder, and round 
the infertion of the ureters, 

+ When the mucous fecretion is diminifhed by a difeafe of the 
furface, it feems much more readily to allow the calculous con 
cretion to form upon ite 


Voi, lV. M | there 


UMreehiy 


rGe). OF THE KIDNEY. 


there is ftill an inceffant accumulation in the bladder, 
even when the bladder has increafed to fuch a fize as 


‘to be compreffed by the ation of the abdominal muf- 


cles. The caule of this yielding of the bladder to the 
fecretion of the kidney is, that it has little permanent 
contraction, though occafionally its a€tion is very great. 

The urZ@cus does not belong to the human blad- 
der. It is a tube which, in the feetus of quadrupeds, 
communicates betwixt the bladder of urine, and the 
membrane called alantoes. But in the human fetus 
there is no fuch communication; both in the foetus, 
and fomewhat lefs diftintly in the adult, there is a 
ligament like the remains of the duét which runs up 
between the peritoneum and linea alba of the abdomen 
towards the umbilicus*. 


SE CT 1.0O'N. ‘I, 
OF THE PROSTATE GLAND. 


On the neck of the bladder, and furrounding about 
half an inch of the beginning of the urethra, there is 
a gland nearly of the fize and figure of a chefnut. 
This body is called the proftate gland. In all the ex. 
tent of anatomy, there is not a more important fub- 
ject for the attention of the furgeon than this of the 
fize, relation and connection, and difeafes (with 
their effeéts) of the proftate gland: but to enter upon 
thefe is not now our object. 

The fhape of this body is round, but at the fame 
time fomewhat pyramidal, for it is broad towards the 

* Jt has occurred, that the urine has been in part difcharged 
by the umbilicus. This, no doubt, is owing tothe ligament re- 
maining permanently as a duct. 
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bladder, and points forward. It has alfo a divifion, 
forming it into two lobes; and the older anatomifts 
fpeak of it as double. The urethra pafles through it ; 
not in the middle, but towards its upper furface; fo 
that the gland is felt more prominent downward, and 
is diftin@ly felt by the point of the finger ix ano. This 
gland indeed refts, as it were, on the rectum. By 
the annexed drawing *, it is meant only to give an 
accurate conception of thefe parts, and not to repre- 
fent them as they are felt in the living body. For this 
reafon the drawing is made from a preparation, and 


not from the recent difleCtion. When the catheter is 


introduced, and the furgeon examines the ftate of 
parts by the rectum, he will firft diftinguifh the curve 
of the ftaff, covered with the bulb of the urethra: be- 
hind this the catheter will feel more bare of parts, but 
ftill covered with.a greater thicknefs of parts than one 
fhould expect from the defcription of the membrane- 
ous part of the urethra. And behind this, again, he 
will feel the prominence of the proftate gland, not 
round, diftin& and accurately defined, but gradually 
loft in both before and behind, among the furround- 
ing cellular membrane and mufcular fibres which in- 
volve it. 

The texture of the gland is a compact fpongy fub- 
ftance, and when cut has confiderable refemblance to 
a fchirrous gland. From each lobe there are fmall 
folicules opening into the urethra, and from thefe the 
dudts may be injected. ; 


* Plates III. andlV. 
M 2 | It 
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It has been faid, that there is really no divifion of 
this gland into lobes : but perhaps the beft authority 


on this queftion is difeafe. Now it happens fome- 


times that only one fide of the gland is enlarged, 
which is a proof that there is fome divifion betwixt the 
lobes. This unequal fwelling of the gland diftorts the 
urethra, and gives it a direction very difficult to be fol- 


lowed by the catheter. In general, when equally 


fwelled, the greater part of the gland, being beneath 
the urethra, raifes it up fo that the point of the cathe- 
ter mult be raifed over the enlarged gland before we 
can pals it into the bladder. This body is little liable 
to inflammation, and occafional tumefaftion, fo as to 
obftruct the urine ; its enlargement is a chronic ftate, 


-and peculiar to advanced age, 
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OF THE PARTS CONNECTED WITH THE VISCERA 
OF THE PELVIS, BUT SEATED WITHOUT IT: 
—OF THE PENIS AND URETHRA: —OF THE 
TESTES. 


SBT Uo Nor: 


OF THE PENIS AND URETHRA: 


STRUCTURE OF THE PENIS. 


Tue penis confifts of three fpongy bodies; which, 
being conftituted to receive the influx of blood, admit 
of diftention, and confequent erection.. Two of thefe 
bodies are called the coRPORA CAVERNOSA ’PENIS; 
and form the body of the penis; the other is the cor- 
#Us SPONGIOSUM URETHRZ, a veficular and {fpongy 
fubftance, which furrounds the whole length of the 
urethra, and expands into the bulb of the urethra in 
the perineum, and into the glans on the point of the 
penis. 

Corpora CAvERNOSA. The body of the penis 
confifts.of two tubes formed of a very ftrong theath. 
This fheath has a great degree of elafticity, but at its 
utmoft extenfion powerfully refifts the farther diften- 


tion with blood. Thefe tubes are united in the greater — 


part of the length of the penis, or they are parted by 
an imperfect partition. The root of thefe bodies, 
M 3 or 
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OF CRURA PENIS, as they are called, feparate in the 
perineum, fo-as to take hold on the ramus of the os 
pubis. Foreward, thefe bodies or tubes terminate in 
rounded points under the glans penis. 

Thefe tubes are of a ligamentary nature, bating 
that they have a certain degree of elafticity. They in- 
clofe and fupport the cavernous ftru@ture of the penis. 
This fubftance confifts of cells connected with each 
other and having a free communication through the 
whole extent of the penis. Thefe cells are interpofed 
betwixt the extremities of the arteries and veins, or 
probably while the arteries have communication, and 
open into the extremities of the veins, in the common. 
way; they have fuch conneétions with the cellular 
{tructure, that in the accelerated action they pour 
their blood into the cells; yet the blood circulates in 
the penis during erection as at other times. 


Seétion of the Penis as inflated. 


: 


Section of 44 the Penis. 
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A, Corpus Cavernofum Penis. B, Septum. C, Ure- 
thra. D, Corpus Spong. Minus, or fpongeofum 
Urethre. Os ; 


CoRPUS SPONGIOSUM URETHRA:. 


* : 4 

Surrounding the urethra there is a fpongy body 
fimilar to that which forms the body of the penis. 
Where this fpongy fheath of the urethra lies in the pe- 
tincum, betwixt the crura of the penis, it is enlarged 
_ with a round head, which is called the bulbous part ;— 
it is upon this, and on about an inch and an half of 
the lower part of the fpongy body, that the ejacula- 
tor feminis, or accelerator urinz acts; and, as within 
this enlargement of the fpongy body which furrounds 
the urethra there is alfo a dilatation of the tube of 
the urethra itfelf, the ufe of the mulcle is evident. It 
contracts upon this finus of the urethra when diftended 
with the difcharge from the veficulz, the proftate 
gland, and tefticle. Asan accelerator urine, it can- 
not at, but it expels the laft drop of urine, as a con- 
fequence of their detention in this more dilateable part 
of the urethra. 
- The fpongy fheath of the urethra, as we have 
hinted, is enlarged into the cians, fo that the ac- 
tion of the accelerator mufcle affects the whole length 
of the fpongy body of the urethra and the glans by 
the compreftion of the blood in the bulb. 

There is a conneétion betwixt the glans, fpongy 
tube of the urethra, and accelerator mufcle. ‘The 
excitement of the glans gives the action to the accele- 
tator or ejaculator mufcle ; the a€tion. of this mulcle 

M 4 _ comprefies 
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compreffes the bulb, and. in confequence the whole 
fpongy body to the extremity of the glans is 
made tenfe, elongates, and contraéts the diameter of 
the urethra, adapting it to the emiffion of femen. Mr. 
“Home, I obferve, fuppofes ** that an aétion takes 
** place in the membrane of the urethra during copu- 
‘¢ Jation, to reduce the fize of the canal, and fit it for 
** throwing out the femen with the neceflary velo- 
‘* city :”? but for this, there feems no ground nor 
proof; and I imagine, the action of the accelerator, 
and the ftate of diftention of the fpongy body, will be 
a good fubltitute to his conjecture. 

The obtufe point of the glans is fpread upon the 
extremities of the cavernous bodies of the penis, which 
yet have no communication with the glans. We ob- 
ferve a circular margin, the corona glandis, and be- 
hind this the cervix. About the corona and cer- 
vix there are many little glandular folicules *, which 
are no doubt for preferying the mobility of the pre- 
putium. f 

THe preputivm is a loofe prolongation of the in- 
fesuments of the penis, which hangs oyer and de- 
fends the delicate and fenfible furface of the glans. Its 
inner furface is of courfe the continued furface of the 
common integuments, while it again is reflected over 
the glans. Upon the lower fide the preputium is tied 
in a particular manner to the furface of the glans 
behind the orifice of the urethra. This conneétion li- 
mits the motion of the preputium, and is called Frs- 
NUM PREPUTII. 


“ Glaadul. odorif. of Tyfon. See Morgagni. 
@ en 
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The whole integuments of the penis are of the fame 
cellular ftruture with thofe of the reft of the body, and 
may be with equal facility inflated: they are particular- © 
ly loofe and diftenfible, and unincumbered with fat. 

A third common integument of the penis is diftin. 
guifhed, and is called the tunica nervofa. Itis of a 
more firm elaftic ligamentary fubftance. A ligament, 
however, is not elaftic; and the firmnefs here is mere- 
ly that of a greater degree of condenfation in the com- 
mon membrane. It is this membrane, which being 
attached to the os pubis, and fupporting the penis, 

forms the ligamentum elafticum fufpenforium. 


A Glans. 

BB Corona Glandis. 

C Cervix. 

D Corpus Caverno- 
fum Penis. 

EE Corpus Spon- 
geofum Ure- 
three. 

G=? Cruraof the Penis, 
by which it is 
attached to the 
Ramus of the 
Pubis. 

H Vena ipfius . Pe- 
nis. 

F, pte Ke 

[lilhre, 
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OF THE URETHRA. 


The urethra is all that length of the canal from the 
neck of the bladder to the extremity of the penis. It 
is formed of the continuation of the inner and third 
coat of the bladder, which laft forms’a reticular mem 
brane, uniting the inner membrane to the fpongy 
body. It is, however, fupported through alf its length, 
near the bladder, by pafling through the proftate 
gland and {phincter fibres; further forward than this, 
where it pafles from the proftate to the beginning of © 
the fpongy body of the urethra, it is invefted and fup- 
ported by firm cellular andligamentous membranes; and 
in the length of the penis it is included in the fpongy 
body, which extends from the bulb to the glans. It 
cannot be defcribed as a cylindrical canal, for it ad- 
mits of very unequal diftention. It begins large at the 
neck of the bladder, wheré, immerfed in the proftate 
gland, it forms a little finus; it is contraéted again in 
a remarkable degree behind the bulb; it dilates into 
the sinus of THE URETHRA within the bulbous en- 
largement of the {fpongy body; it is gradually dimi- 
nifhed forward; and it may be confidered as cylindri- 
cal forward to the point of the glans, where it is much 
contracted *, and where we often find calculi detained, 
which have pafled the whole length of the canal. 

The canal of the urethra is bedewed with mucus. 
The fources of this mucus are here particularly appa- 
rent; for, befides the generat furface, there are large 


* Haller Com. lib, xxvii. fe@. i § xxx» Mr. Home’s 
Strictures. 
lacuns 
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lacunee feen ; into which the mucus is fecreted, and 
from which, as from receptacles, it is preffe as the 
urine flows. The inner membrane of the urethra is 
very delicate, and, when torn by thecatheter, or by 
violent chordee, or opened by the cauftic, bleeds 
profufely. 

The internal membranes of the bladder and urethra 
are particularly fenfible ; drawing after them, when 
excited, not only the aétion of all the mufeles in the 
lower part of the pelvis, but having fympathies in a 
particular manner with the tefticle, ftomach, and 
bowels, and with the whole fyftem. The more curi- 
ous and important effect of the injury of the urethra 
is the paroxyfm of fever which it induces. Obferving 
the regular occurrence of an intermitting fever in cafes 
of fiftula in the perineum, we fhould imagine it to be 
the effet of the extravafation of the urine in the cel- 
lular membrane, and the effect of general irritation ; 
until it is obferved that the fimple ftricture produces 
that effect, and that ateuch of the canific brings on a 
violent paroxy{m. 

When the reticular membrane is inflamed, of courfe 
it lofes its elafticity, and gives pain in ereétion. 
Sometimes the inflammation, being continued to the 
fpongy body furrounding the urethra, makes it un- 
equal in its capacity of diftention to the cavernous 
_bodies of the penis, and fometimes their cells are united 
by adhefion in the worft cafes of chordee. 

I cannot imagine with fome, that the urethra is 
mufcular ; 77/2, becaufe I fee no end it could ferve 
in the ceconomy ; Secondly, becaufe there is no proof 
in fupport of the opinion ; thirdly, becaufe it is fur- 

rounded 
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rounded with {trong fibres and a fpongy body, whicli 
conjointly feem calculated for every purpofe of the 
ceconomy, and likely to account for every fymptom 
which might be miftaken for {pafmodic action in the 
canal itfelf. The idea of mufcularity is derived from 
the fymptoms of ftri€ture and irritability of the canal. 
I fhall therefore, in the firft place, fhew how I con- 
ceive flri€ture is produced. 

The urethra is very. elaftic; not only allowing a very 
large bougie to be paffed, and clofing upon a thread, 
but it ftil! more remarkably admits of elongation than 
of diftention in the width of the canal. It is fur- 
rounded, as we have feen, with a {pongy body and the 
cellular coat which is betwixt the delicate lining mem- 
brane of the urethra, and the fpongy body partakes 
of the ftru@ure of both, and is very elaftic. But 
when an inflammation attacks the canal, this cellular 
membrane is its principal feat. ‘The point affected 
lofes its elafticity ; no longer ftretches with the penis 
and urethra, but confolidates, and throws the inner 
membrane into a fold ina di- 
rection acrofs the canal. Thus| 
the membrane at A has con-, 
tracted and condenfed in, 
confequence of inflammation, 
or rather, when contracted, by 
the fhrinking of the urethra 
in length and its fpongy body 
has formed an adhefion, and,| 
in confequence of inflamma-| 
tion, has loft its elafticity and) 
no longer dijlates in the pros , 


portion 
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portion of the reft of the canal. The confequence of 
.this is, that the point of the inner membrane B makes 
-a projecting ring round the urethra. ‘To fuppofe this 
ftricture to have been formed by the mufcular con- 
‘traction in the diameter of the canal *, would be to 
allow the partial action of one or two fibres ; (for the 
ftriture is like that which would be produced by. the 
tying of a pack-thread round the canal, being a nar- 
row circular ridge ;) which is very unlikely. Some- 
times, however, the ftricture is only on one fide of 
the canal, which, allowing it to be formed as I have 
here fuppofed, is very likely to-happen: but in confe= 
quence of the mufcular action, cannot eafily be fup- 
pofed to take place, fince the drawing of the mufcular 
fibres would equally affect the whole circle. 

As to the effe&t of heat and cold on an obftruction, 
it may be explained fimply, without the fuppofition 
of mufcular contraction: for as we know that the: 
penis, fpongy bodies, and of courfe the whole canal, 
relax and elongate i in warmth, as they are fhrunk up 
and contracted .in cold, like the fkin of the body in 
general, without implying mufcular contraction: fo 
we fee how this ftate would affect a ftriture ;—that, 
when the penis and the urethra was fhrunk, the effect 
of the ftri€ture would be increafed, and the patient 
‘could pafs his urine only when the parts were relaxed, 
by fitting in a warm Toom, or a by the ufe of the 
bath, 


2 A frict: a fays Mr. Home, “ whether in the fpafmo- 
& dic or permanent ftate, is a contraction of the tranf{verfe fibres 
*§ of the membrane which forms the canal.” 


But 
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But when furgeons fpeak of fpafms of the urethra, 
they feem to forget the action of thefurrounding mufcles. 
Thus acrid and ftimulating urine, or an irritable ftate 
of the urethra, will be followed by a fmall ftream 
of urine: or perhaps a temporary obftruction is the 
confequence; but why fhould we fuppofe that the 
membrane of the urethra, which has no appearance 
of mufcularity, caufes this effect, when it is probably 
produced by the fphinéter mufcle, the fibres which 
furround the membraneous part of the urethra, the 
levator ani, and, above all, bythe accelerator urine, 
a mufcular fheath of fibres furrounding three or four 
inches of the canal. Round the membraneous part of 
the urethra, and behind the bulb, there is much inter- 
lacing of mufcular fibres ; and the levator ani, fplitting, 
embraces it. Round the finus of the urethra and the 
bulb which covers it, is the accelerator urinz, more 
properly the ejaculator feminis: and as the ejaculator 
feminis contracts upon the finus, it drives onward the - 
femen along the urethra, fince the feminal fluids do not 
pafs backward into the bladder, unlefs when the ac- 
tion of the parts is much difordered ; there muft be a 
contraction round the urethra behind the bulb during 
the action of the ejaculator. The fenfibility of the 
glans holds a controyl over the ation of thefe mulf- 
cles; andthe difeafe of the bladder and of thefe parts 
affects the glans. There is, in fhort, a complicated 
apparatus here, and. we cannot wonder, that the 
moft frequent feat of difeafe is juft at the beginning of 
the finus of the urethra, where the mufcular action 
is ftronger, and the canal narroweft. At this place 
is the ftri€ture of the urethra moft common, and here 


«6 . if 
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if fpafm and mufcular action fhould bring it on, if 
fpafmodic action fhould prevail during the permanent. 
ftricture, or bliftering bring on 2 ftrangury, (feeing 
that this point is fo furrounded with mufcular fibres 
deftined to a particular a€tion,) we muft not take thele 
dymptoms as indicating a mufcularity in the whole 
tract of the urethra, — I believe it is found, that ftrice 
ture is moft frequent juft behind the bulb of the 
urethra; where I have alleged, the mufcularity is 
greateft; and alfo about the diftance from the extre- 
mity of the urethra which anfwers to the termination 
of the ejaculator mufcle. 


Ag ON SM tga OS Ba 8 


@F THE TESTES. 


THE TESTICLE might be confidered as more na- 
turally connected with the abdominal vifcera, than 
with thofe of the pelvis, as its original feat is on 
the loins amongft the abdominal vifcera, and as it re- 
ceives its coats from the peritoneum, and its veffels 
from the abdominal veflels. 

The teftes are two glandular bodies which fecrete 
the femen: they receive their veffels from the aorta 
and cava, or the emulgent veffels; their excretory 

duét runs up into the belly, and it terminates in the 
. urethra near the neck of the bladder. 

_. Tue scrotum, in which the tefticles are lodged, 
is a continuation of the common integuments; its cel- 
lular membrane is particularly lax and free. from fat, 
and anafarca extremely apt to fall down into it, fo 
as 
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as fometimes to diftend the fcrotum to a tranfparent 
bag of enormous fize; and not unfrequently it has 
been blown up to counterfeit rupture and other 
difeafes. 
_ The cellular fubftance of the ferotum is peculiar in 
its appearance, being red and fibrous. It has been 
confidered as a mufcle, and called parTos : although 
this is denied by many. Its action is to fupport and 
brace the fcrotum ; and in bad health *, and in old 
age, it is fo much relaxed as to allow the tefticles to 
hang upon the chords. But befides the fimple corru- 
gation and relaxation, the fcrotum has a motion like 
the vermicular motion of the inteftines, from fide to 
fide, and alternately. Its contraction has a relation 
to the healthy fecretion of the gland within. 

Upon the furface of the fcrotum, directly in the 
middle, there is a line pafling from the lower part of 
the penis to the anus; the RarHa. ‘This line marks 
a divifion in the ferotum, not fuperficial merely ; but 
a partition, or feptum, is formed, dividing the fcra. 
tum into two diftin& cellular beds for the tefticles, — 

CoATS OF THz TESTICLE. Befides the involving 
{crotum, each tefticle has two diftiné& coats, the tuni- 
ca vaginalis and tunica albuginea. The tunica vagi- 
nalis covers the tefticle loofely ; that is, without ad- 
hering to its general furface: but the albuginea is in 
clofe union with it, and is the immediate coat of the . 
tefticle. The inner furface of the vaginal coat. is per- 
fectly fmooth, and an exudation is poured out from 


* Nurfes particularly attend to the fate of the fcrotum in 
children. 


it, 
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it as from the peritoneum within the bélly, the outer 
farface of the tunica albuginea is alfo fmooth and 
firm, and white, whence its name. But on its inner 
furface, like the peritoneum, which covers the in- 
teftine, and adheres to the mufcular coat, it adheres 
to the tubes of the tefticle itfelf. ‘Thefe invefting 
coats are in fome refpects difimilar, yet in general 
much alike, being’ continuations* of the fame mem- 
brane, and both prolongations of the peritoneum. 
The outer membrane, the tunica vaginalis, is a pro- 
tection to the tefticle, gliding eafily on the inner coat, 
and with the mobility of the cellular membrane of the 
dartos it preferves the tefticles from bruifes and 
{trokes to which it would be expofed if it were more 
firmly attached. The inner tunic, or albuginea, gives 
{irength and firmnefs to the fubftance of the tefticle. 
Betwixt thefe coats is the fluid colle€ted, which forms © 
the hydrocele. They alfo contain the congenital her- 
_ nia; but the common hernia is without both coats of 
the tefticle. ‘To underftand the principles of anatomy 
of this part, we mutt attend to the defcent of the tefti- 
cle, and to the manner in which thefe coats are 
formed, © 


OF THE DESCENT OF THE TESTICLE. 


In the foetus, fome months before birth, the tefti 
‘eles are lodged in the belly, and are in every refpec. 
like the abdominal vifcera. “They are feated on the 
fore part of the pfoze mufcles, by the fide of the rec- 
tum. They are of courfe covered and invelted by 
_ the peritoneum; for, as we have éxplained how the 
Vor. IV. N &  folid, 
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folid vifcera and the, inteftines ‘are behind the “peri. | 
toneum, fo it will be underftood how the stefticles ly? . 
ing on the loins are behind the peritoneum: that is to. 
fay, the glandular fubftance of the: tefticle is invelted 
by a fingle coat, and that coat is the peritoneum, 
which, after covering the body of the tefticle, is reflefted 
apon the loins; as the coats of the liver, for example, 
are to be traced from its furface to the diaphragm > 
no. words, however, can well explain this fubject, and: 

© 4t will be better underftood by feétions and.plans.— 


- Firft Plan of the- Tefticle.> 


~ 4% Plan of the Testicle. 


<i, 


\ é - : —_ 


VWe-fee that the body of the tefticle A is feated on) 
the loins, that it is attached by veffels, and invelted ; 
e- 4“ P Se Sah l .2eby 


¢ 


oF THE TESTES. 199 
By the peritoneum. This furrounding of the body of 
the tefticle by the peritoneum forms that coat which 
- 3% in union with its fubftance, and which defcends 
with it into the fcrotuni, and forins ' the tunica al- 
buginea. aie 

The figute atid prefenting furfaces of the tefticle, 
while within the belly, are the fame which we find 
after it has defcénded into the fcrotum. It ftands 
edge-ways forward, and the epididimis lies along the 
outfide of the pofterior edge of the teltes. We fee 
that it is attached, by the péritoneum being reflected 
off from its back patt, and we can trace the perito- 
Neum upwards over the kidney G, and downward 
over the rectum F, and bladder of urine E. 

We may alfo obferve a procefs of the peritoneiim 
which has paffed through the abdoniinal ting, and 
which in this plan is marked D. Now it may eafily 
be underftood that the-tefticle A; gradually fhifting 
its place from its conneétions in the loins, drops 
down into this fheath D. - It will alfo be eafily under- 

ftood how the tefticle covered with its firft coat B; 
(viz. the tunica albuginea;) when it has fallen into 
D, is invefted by this fac of the peritoneum, and that 
this laft covering will come to be the tunica vaginalis. 
The tunica vaginalis is fo called becaufe it covers the 
“tefticle like a theath; that is, it does not univerfally 
adhere to the furface of the albuginea, as that coat 
‘does.to the body of the tefticle. 

Underftanding the nature of the peritoneum, we 
may learn the meaning of this loofenefs of the outer 
coat of the tefticle. By turning to the introduory 
‘ feion of the abdominal mufcles, we find, that the 
N 2 infide 
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infide of the fac of the peritoneum is fmooth, and 
forms no adhefion ; whilft the outer furface, being in 
contaét with the fubftance of the feveral vifcera, has — 
a connection with them by a common cellular meme 
brane. Now, as the infide of the peritoneum does 
not adhere, as the furface of the peritoneum, (which 
in this firft plan is towards C,) is fmooth, and has no 
tendency to unite with the furface of the vifcera; fo 
neither has the furface of the peritoneum at D, the 
tendency to unite with the peritoneum (or the furface 
of the albuginea,) at B, when it defcends to meet it: 
confequently the coat of the inteftines may be repre- 
fented in this fecond plan, thus. 


Second Plan of the Tefticle. 


2¢%Plan of the Testicle, 


3% Plan of the Testide. 


; 


In the firft plan, we had the fituation of the tefticle 
in the foetus reprefented. In the fecond plan, we 
. have 
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have the middle ftage of the defcent reprefented : and, 
in the third, we have the full defcent. In the fecond 
figure, A is the body of the tefticle, B is the firlt 
peritoneal covering or tunica albuginea, which can 
be eafily traced, refle¢ted off from the loins at C; 
again, D is the portion of the peritoneum, which hav- 
ing defcended before the tefticle is prefently, when the 
tefticle has fully defcended, to become the fecond, or 
vaginal coat of the tefticle; F is the continuation of 
the peritoneum upon the infide of the abdominal 
mufcles. 

In the third figure of this feries, we find the tefticle A 
has defcended into the fcrotum; that it has one coat 
‘covering it, which we recognize to be the fame with 
B, in the firft figure, and that the peritoneum in this 

third plate at B, can be traced to C, the peritoneum 
within the belly. 

Now fuppofing this to be the fate éf the tefticle 
immediately after it has defcended, we fee that there 
js ftill a communication betwixt the cavity of the tuni- 
ca vaginalis D, and the cavity of the peritoneum E. 
¥ is the kidney, covered by the peritoneum, and near- 
ly in the fituation i in which the tefticle was before i its 


defcent. 
Fourth Plan of the Tefticle. » 
“4 RB. i 
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From this fourth plan of. the tefticle, we may learn 
the nature of the congenital hernia. It is a hernig 
' produced ‘by the: inteftine flipping down, from the 
communication betwixt the. general. cavity of the petic 
toneum, and the cavity of the tunica vaginalis, or in 
confequence of an adhefion betwixt the tefticle and’ a 
portion of the gut, which of conrfe caufes the gut to 
follow the tefticle, and.. prevents the communication 
betwixt.the belly and the cavity of the tunica vaginalis 
from. being fhut.., Thus, fig. 4. A, is the tefticle, as 
‘it is feen in plan 3d. B, the tunica albuginea ; C, 
the peritoneum within the belly ; D, the tunica vagi- 
nalis, which we can trace, from C, and, which is dif 
tended and feparated from the furface of the tefticle, 
(i; e..of the, albuginea), by a portion of the git, which 
has defcended through.the ring: VF; the inteflines 
within the belly: G, the inteftine which has fallen i into 
the tunica vaginalis, and isin contact with the tefticles 
that, is,/,in, contact, with. the tunica, vaginalis, which _ 
is in.clofe union with the gland, and is confidered 
as its furface. 

- We have, explained .t the change which takes place 
in sae fituation..of the telticle, as it relates,.to the perie 
toneum ; but how this change is brought about, it is 
-very difficult to underftand. It is not,a fudden pulling 
down of the tefticle, but a very gradual procefs, con- 
‘tinuing for months; it is not the effeét of gravitation, 
for the foetus may be in every yariety of pofture while | 
in the womb, and generally the head prefents. It is 
‘not refpiration. Is it then the effedt of the ation of the 
cremafter mufcle? or mutt we refer it toa law fuch as 
that 


OF THE: TESTES. 183 
that which controuls and P difeets the eee of 
pe ? | 
When the parts in a” foetus before the'defcent of 
' the tefticle are diffefted,’ there is found a ligamentous, 
or cellular cord, mingled with the fibres of the cre. 
matter mufcle, and which takes its origin from the groin, 
is reflected into the abdominal ring, and ftretches up to 
the body of the tefticle. “This body is called ligament 
or gubernaculum, and to the agency of this bundle 
of fibres, is the defcent of the cefticle attributed. 
There are, however, objections tothis. If we fuppofe 
that the cremafter mufcle, by its exertion, brings down 
the tefticle to the ring, How does it pafs the ring? 
for furely we cannot fuppofe that this mufcle; which 
takes its origin from the internal oblique mufele, con. 
fequently within, can conttaét, not only fo as fo bring 
the tefticle'to the very point of its origin; but to pro: 
trude it paft that point, and through the tendon ‘of the 
external. oblique mufcle. Again, animals have the 
cremafter mufcle, whofe tefticles never defcend out of 
the bell¥’5—again, the veffels’ of the cord, before the 
‘teflicle has fully defcended, fhow no: marks of being 
dragged down, for they are elegantly tortuous. 

As the telticle paffes very flowly from the loins to 
the ring; fo, after it has efcaped from the belly, it pafles 
flowly from the ring to the bottom of the {crotum. Ie 
commonly remains fome time by the fide of the penis, ~ 
and only by degrees defcends to the bottom of the 


{crotum *. | 
re me Ta 

“© Mr. Hunter has fhewn, that the detention of the tefticle in 
the belly is in confequence of fome defect and watt of acionin 
N 4 the 
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In this change the tefticles do not fall loofe into 
the elongation of the peritoneum like a piece of gut 
of omentum in a rupture ;—but, carrying the perito- 
neum with them, they continue to adhere to the parts 
behind them, as they did to the pfoas mufcle while in 
the loins: a point of importance to be recollected by 
the young furgeon, f 

The communication. betwixt the belly and the fac of 
the vaginalis is very foon obliterated by the adhefion 
of the upper part, and then the whole extent of the 
paflage (viz. from E to D, in plan 3d of this feries,) 
is fhut. When this procefs is prevented in the firft 
inftance, when nature is baulked in the humour of dos 
ing her work, as Mr. Hunter obferves, fhe can not 
fo eafily do it afterwards, | 

{t has alfo occurred that, this communication re+ 
maining after birth, a hydrocele has been produced 
by the diftention of the tunica vaginalis, by fluids de- 
{cending from the belly, The character of fuch a tu- 
mour will be, that the fluid will be eafily forced into 
the belly. It may, however, be miftaken for a con- 
genital hernia *. 

It will. already be underftood, that in the common 
hernia of the groin or {crotum, the gut does not pafs 
by the communication from the belly into the vaginal 


a 
the tefticle, and that thofe who have the tefticle remaining in 
the belly have it imperfect or fmall, This is contrary to an old 
authority :—The tefticles are feated externally, “ for chaftity’s 
“ fake, for fuch live-wights-as have their ftones hid within 
“ their body, are wery lecherous, do often couple, and get 
‘s many young ones.” 

* Such is the remark of Mr. Hunter. 
rise coat 3 
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¢oat 3 that fuch communication no longer exifts, and 
that when there is a rupture from preternatural wide- 
nefs of the abdominal ring, or in confequertce of a 
great violence, a new portion of the peritoneum des 
icends with the gut before the cord of the tefticle. 


ii ifth Plan of the Te eficle. 


Hernia. 


This sth-plan will noW itluftrate the relation of the 
tefticle to the herniary fac in the common {crotal her- 
nia. A, the fcrotum: B, the tefticle; which will be 
eafily underftood to preferve its attachment to the back 
part of the ferotum: C, the tunica vaginalis, which 
here invefts the tefticle, but which is not now (in the 
adult or perfect ftate of the coats of the tefticle), as is 
feen in plan 3d, open from DQ to E, but forms a fhort 
fac furrounding the tunica albuginea: D, the cellular 
membrane of the cord of veffels pafling down to the 
tefticle. And now there are no remains of the tube of 

communica- 
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communication. betwixt the belly and vaginal cavity A 
it is obliterated and refolvéd into this cellular mem- 
brane. edoprig > 
‘Wefee then, that mm this plan the telticle and its 
coats, and the fpermatic cord, are in their natural 
fituation, and that the \herniary fac has defcended be- 
fore them. E, is the ring. of the. external ‘oblique 
mufcle of the abdomen, through which not only the 
tefticle, with its coats and veflels, has defcended, but 
alfo the hernia: F, the herniary fac, which contains a: 
portion of the gut; it is formed of the peritoneum, 
fallen down from the belly, but it is quite diftin& from 
the fac of the tunica vaginalis ©. Whilft this new 
procefs of the abdominal peritoneum has defcended, it 
has contracted adhefions, and cannot now be replaced, 

In thus explaining thefe important principles of ana- 
tomy, and which the anatomical ftudent will find won- 
derfully to facilitate the more minute fludy of furgical 
anatomy, it only remains to fhow the nature of the 
hydrocele. 

The hydrocele is a colleGtion of water within the fac, 
of the tunica vaginalis ; that is, betwixt the tunica va- 
ginalis and tunica albuginea. . For, as we have ,feen, 
that the fame furface of the vaginal, coat is contiguous 
to the furface of the tefticle (viz. the albuginea,) with 
that of the peritoneum, which, is contiguous to the. 
vifcera of the belly; and as it has the fame exudation, 
fo it has the fame difeafe, viz. a.collection of water, 
from the abiorption being dilpropoxtignate to the exu- 
dation. When the tunica vaginalis is diftended with 
the water of a hydrocele, the teflicle 1s towards the 
back part of the fcrotum ;.it cam, be felt there; and, 

c dy 3 wher 
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when.the fcrotum is placed betwixt, the candle and the 
"eye, we fee the tranfparent fac onthe fore-part of the 
tumor, the opaque mafs of the tefticle behind ;, gene- 
ally the diftended vaginal coat ftretches up before the 
cord conically. Thus, bennett 


she sixth Plan of the Tofticte, 


6% Pla of the Testicle 


A, the penis; it is generally corrugated thus, in 
confequence of the diftention of the fcrotum in {crotal 
hernia and hydrocele: B, the fcrotum: C, the tefticle, 
covered only by the tunica albuginea: D, the cellular 
membrane of the cord: E, the tunica vaginalis, dif. 
tended with the water of the hydrocele, and confe- 
quently feparated from the furface of the telticle: F, 
that part of the fac of the vaginal coat, which often ex- 

| tends 
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tends conicaly before the cellular membrane of the cord 
-D. Now we fee that the diftention of the vaginal coat 
does not open up the old communication with the 
belly ; but that, the former communication being fhut, 
and the peritoneum there degenerated into the cellular 
membrane of the cord, the hydrocele is a diftin& fac, 
furrounding the tefticle, and formed of the tunica va- 
ginalis. : 

To underftand this fubje&t of the coats of the tefticle, 
it is not neceffary merely to confider the defcent of the 
tefticle; but.the ftudent muft confider it in every point 
of view, turn it as it were into every variety of pofture, 
without which his difficulties will perpetually return 
upon him, It is for this reafon that I have endea- 
voured to reprefent fimply the various ftates of the 
coats of the tefticle in difeafe, 


OF THE VESSELS OF THE CORD AND TESTICLE, 


In attending to the defcent of the tefticle, we have 
a cue alfo to the vafcular fyftem. If we did not know 
that the tefticles were originally placed in the loins 
‘within the belly, we might wonder at the length and 
origin of the fpermatic veffels. 

‘THE SPERMATIC ARTERY rife’ from the fore-part 
of the aorta, below the emulgent artery, or from the 
emulgent artery, (generally on the right fide,) and 
fometimes from the arteries of the renal capfule: fome- 
times there is only one, fometimes there are two fper- 
matic arteries. ‘This artery, which the cord receives 
from the aorta or emulgent, is called the fuperior — 
{permatic artery, becaufe there js another which rifes 

from 


OF THE TESTES. 189 


from the hypogaftric artery: this branch runs up- 
ward, connected to the vas deferens, as it rifes out of 
the pelvis. | 

Thefe arteries, taking their courfe under the perito- 
neum, join the fafciculus forming the cord, and fup- 
ply the cord, and fend twigs to the invefting perito- 
neum; they then pafs through the abdominal sing, 
and in their courfe they are beautifully tortuous. 

_ Tue veins of the tefticle rife on the right fide from 
the trunk of the cava, a little below the emulgent 
vein, and from the emulgent vein on the left fide. In 
the origin of thefe veins there are frequent varieties ; 
there is alfo, accompanying the vas deferens, a vein, 
which joins the internal iliac vein. Thefe veins, in 
their courfe from the tefticle, are protected from the 
column of blood, and from the bad confequences of 
compreffion, by numerous valves. Thefe valves are 
very ftrong, and will bear a great column of mercury 
before they give way or burft. This plexus of convo- 
luted veins of the cord is the moft beautiful in the 
body. This convoluted ftate of the veins is ever at- 
tendant on great aétivity and exertion of the arteries 
of the part. If there is a provifion in the fhape, courfe, 
and ftrength of the arteries, for occafional acceleration 
of the blood through them ; fo will there be found in 
the veins a tortuous and varicofe appearance; and 
again, if by accident there is excited an uncommon. 
action in the arteries of a living body, that action will 
be apparent from the diftended or enlarged ftate of the 
veins. In the tefticles of fuch animals as have their 
egeat, the artery and veins of the-teflicle are ftill more — 

convoluted, 
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convoluted, and form a mafs of veffels, which has béent : 


called the corpus pyramidale *. 

The nerves of the telticle, like the blood- veffelss' 
come from. the loins, arid aré coititiniied down upon 
the veffels in the {permatic plexus. ‘This ftill farther 
aHies the tefticle to the abdominal vifcera, giving thent 
‘much of the fame fympathies. The ftomach, intef’ 
tines, and tefticle, fympathife readily with each others 
As we find the tunica albuginea of the tefticle to be 


very firm, denfe, and unelaftic, the gréat pain in in-’ 


flammation of the tefticle has naturally been attributed 


to the refiftance made by this coat to the {welling of 


the fubftance of the tefticle, | but much muft be afcribed 
to the natural fenfibility. of the part, independently of 
{welling and tenfion; for in the very moment of a” 


blow, a perfon faints and falls down from exquifite pain: ’ 


The lymphatics of the tefticle are numerous, and 
eafily demonftrated by blowing up the cellular ftruc- 
ture of the body of the tefticle; and we fhall by-and- 
by find, that this has been the ground of difpute bes 
tween phyfiologifts; and the proofs of fome  import- 


ant points in the doctrine of abforption have been’ 


drawn from the injection of the lymphatics of thé 
teflicle and cord. — 


* Corpus varicofum,—Corpus Pampiniforme; Galen de See 


mine. Alias paraftatam varicofam, Hall.—-As the old phy+ 


fiologifts faw and obferved this wonderful tortuofity, and the 
tendril-like fornt of the fpermatic artery, they thought that as 
there mult be fomething peculiar in this ftruéture, the blood wat 


here begun to be changed into femen, and therefore a, called 
them the vafa preparantia. «= ° 


THs 
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THE CREMASTER MUSCLE, as-we have fen in the — 
firft volume, ‘takes its origin from ‘the internal oblique 
mufcle of the abdomen, and, pafling down over the vef- 
fels of the cord, is expanded’on the tunica vaginalis : 
its ufe is to fufpend the tefticle, and prevent it tas 
dragging upon the veflels of the chord. | SERS 

By conttitutional weaknels, or the relaxation’ in- 
- duced by warm climates, this mufcle becomes relaxed, 
and artificial fufpenfion becomes neceflary. Some- 
times this mufcle draws the tefticle fpafmodically to the 
groin; yet I cannot allow that this is the mufcle which 
retracts and corrugates the fcrotum, for the tefticle will 
be thus drawp up by the cremalter, without corruga- 
tion or contraction of the {fcrotum. In fome this would 
appear to be a voluntary mufcle; it poflibly accelerates 
the motion of the femen, or at leaft promotes its fecre- 
tion.» 

Thus we find the cord of the tefticle, as it is called, 
to confift of the arteries, yeins, and nerves; of the lym- 
phatics returning from the tefticle; ofthe cellular tiffue 
embracing and fupporting all thefe veflels ; and gt 
of the fibres of the cremafter mufcle. ¥ 


OF THE STRUCTURE OF THE TESTICLE. 


It is to De Graaff that we owe the knowledge of 
the ftruature of ‘the tefticle; and indeed the merit. of 
this great anatomift has not been acknowledged with 
fufficient gratitude by modern anatomifts: but after’ 
the fervouf of difputation has fubfided, the merit of 
ingenuity and of difcovery muft return to him to whom. | 
itis due. No one more highly values than I do the 

improves 
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improvements of anatomy by the Hunters and Monro: 
but I muft fay, that the ftru€ture of the tefticle was 
demonftrated by De Graaff to his fellow anatomitts of . 
Montpelier, and his difcoveries publifhed in a manner 
fo perfect, as to leave us little to learn from more mo- 
dern authors. ee 

De Graaff, by exciting animals to venery, and tying 
the {permatic cord, had the feminal veflels diftended. 
He did not depend upon injeétions; by maceration 
and difle€tion in this diftended ftate, he unravelled all 
the intricacies of their tubes. More modern. anato- 
mifts have proved the truth of his.obfervations by in- 
jeCtions of mercury, and have fucceeded in a variety of 
ways of preparing the tefticle. 

TuBuLi TESTIs.—When the tunica albuginea teftis — 
is lifted, the body of the tefticle is found to confilt of 
innumerable very delicate white tubes; which, when 
difentangled from the minute cellular membrane which 
connects them, and floated in water, exhibit a moft’ 
aftonifhing extent of convoluted veffels, By a clofer- 
attention, however, to this ftructure before it is thrown’ 
into confufion by pulling out the tubes, they appear to 
be regularly laid in partitions of the ¢ellular membrane. 
Thefe fepimenta are very regular in fome animals, and 
while they feparate the feminal tubes, they fupport 
and convey the blood-veffels to the fecretion of the 
femen. Dr. Monro has denied the. formal divifions: 
which De Graaff had engraved, but acknowledges’ 
them lefs regular, lefs eafily found, and not fo 
limited. in their number; nor does he find. them to’ 
prevent.all communication: betwixt the tubes of the 
tefticle. 

Thele 
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Thefe feminiferous tubes of Haller, or tubuli teftis 
of Monro, running in mefhes, 15 or 20 in number, ter- 
minate on the back of the tefticle. Each of thefe 


_tubes feems to be cylindrical, or of one diameter 


throughout, their whole extent: we fee no cgpmunt- 
cation betwixt them; no branches given ¢ out or going 
into them; no beginning for the whole, not for any one 
of them. Though we cannot prove it, yet there feems 
to be only one tube wonderfully convoluted and folded 
up in each fubdivifion of the tefticle. 

Rete Testis.~When the tubuli come out from 
the body of the tefticle, they run along the back of it, 


and communicate by inofculations with each other, fo 


as to form a net-work of veffels, from which appear- 
ance Haller named them rete teftis. 

Here it often happens that the mercury ftops, when 
it.has been injected backward from the vas deferens ; 


-and it is this part which has been better defcribed and 


drawn, in confequence of mercurial injeftions, than it 
was by De Graaff; for he, as we have faid, faw this part 
only filled with femen. 

Connected with the rete teftis is the corpus HIGH- 
MORIANUM.— Where the lines of the membranous 
fepta, and cellular membrane of the tefticle, meet on 


the back of the tefticle, and under the epididimis, they 


form a white line. ‘This white line running along the 


telticle, was fuppofed by Highmore to be a hollow 
tube; it was compared with the falivary dui; it was 
thought to be a cavity leading from the body of the 
tefticle to the head of the epididimis, and to form the 
communication by which the femen flowed from the 
tefticle. De Giaaff firft refuted this notion, and fhewed 

1S ae O | that 
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that it was not by this one great duct, but by thefe 
fmaller tubes forming what has been now called the 
rete teftis, that the femen came from the tefticle : {till 
it had continued a queftion, whether this white line 
was really folid, or a tube; and upon faithful ex- 
amination of the point it appears, that this is exprefsly _ 
as it was explained by De Graaff, viz. that it is a mere 
collection of the membranes of the body of the tefticle, 
forming a linea alba; and as the fepta are more di- 
abacesay ie in fome animals, fo is the corpus high- 
morianum * 

Vasa eivepun ree rite tubes nae ap on the back 
of the tefticle, and forming the rete teftis, we have un- 
derftood to arife from the tubuli teftis; now it is the 
continuation of the rete teftis which is called vafa effer- 
entia. The vafa efferentia are very delicate veffels 
‘which run out from the head of the tefticle, fingle at 
firft, but they are foon convoluted, and by thefe con- 
volutions’ they are formed into an equal number of: 
vafcular cones, which conftitute the head or larger part 
of the epididimis. Thefe vafa efferentia and vafcular 
cones are connected by a very delicate cellular mem- 
brane ; and it is a piece of very nice diffection to dif- 
play them after they are injected with mercury. 

Epipipimis.—The vala efferentia, after forming thin 
conical convolutions, unite and form larger tubes; 
thefe again uniting, form one large excretory du, the 
vas deferens: but this veflel being convoluted. to a 
wonderful degree, forms a body, which, being as it 


* This body called a mere, frmamentum or binding, Winflow; 
the nucleus teltis. 


% were, 


. 
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were, placed upon the tefticle, has been called epidi- 
dimis. ; 


Bb Plan of the Tefticle. 


| . 
In this reprefentation of the diffeéted tefticle, A-is 
“the body of the tefticle divefted of its coats; B, the 
tubuli teftis*; CC, the rete teftis; D, the vafa effer- 
entia; E, the vafcular cones; I‘, the epididimis form- 
_ ed of the convolutions of the vas deferens; laftly, G 
is the vas deferens. — | 
In the fubftance of the tefticle there are no glands 
nor folicules ; the arteries minutely ramify amongft the 
feminal tubes, and, there is reafon to believe, fecrete the 
- femen into them. The feminal veffels in the fubftance 
of the tefticle, or tubuli teftis, run together upon the 
furface of the tefticle, and form the rete teftis. From 
the rete teftis are continued the vafcular cones: thefe 


* Where the tubnli are emerging to form the rete vafculofum, 
they are cailed the va/a reffa. 


Oz convolute, 
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convolute, and running together form the epididimis ; 

from which the tube is continued under the name of 

the vas deferens. .It paffes up the chord; enters by 

the ring into the abdomen; and then pafling down 

into the pelvis, terminates in the veficule feminales, in 

a manner prefently to be explained. It is not likely 

that the vis a tergo, the power of the arteries, pufhes the 

femen through all this length of tube, of which the epi- 

didimis itfelfis reckoned to be feveral feet in length, if 

the various Convolutions were undone. Such an ac- 

tion on the tefticle as that of the dartos or cremafter 

mufcle, could give only a general ftimulus, but could. 
not force on the femen in tubes which take fo a great.a 

variety of direétions. We are therefore left to the fup-". 
pofition, that thefe tubes themfelves have a power of 

accelerating the fluids through them. 

Of the lymphatics of the tefticle we thall afterwards 
treat; it is, however, neceffary here to remark, that 
Prochafka found in his injeQions a difficulty in making 
‘the mercury pals the rete teftis into thetelticle. Ob- 
ferving at the fame time in his preparations, and in the 
drawings of all authors, an appearance of irregularities 
in this part like the valvular ftructure of lymphatics, he 
has been led+to fuppofe that there is a provifion here for 
preventing the femen from being forced backward into 
the tefticle by the aétion of the cremafter mufcle; he- 
conceives that when the cremafter mufcle draws up the 
tefticle to the groin, it may accelerate the femen in the 
epididimis, whilft this valvular ftructure prevents the 
regurgitation upon the delicate veflels of the fubftance 
of the tefticle. 
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The annexed plate reprefents the appearance which 
Ihave found in my preparations. A, the vas defe- 
rens by which the mercury was injected; B, the epi- 
didimis ;- C, veffels running up the chord from the 


great head of the epididimis. 


There isa duct which fometimes arifes from the epi- 
didimis,~ and which has been found to terminate 
abruptly in a blind end—of this, Mr. Hunter {peaks 
in the annexed note * 


OF THE TESTICLE IN GENERAL. 


The tefticle is of an oval form, and of the fize of a 
pigeon’s egg: it isa little flattened on the fides: it 


* « By a fupernumerary vas deferess; I mean a fall du&, 
which fometimes arifes from the epididimis, and pafles up the 
fpermatic chord along with, the vas deferens, and commonly 
terminates in a blind end, near to which it is fometimes a little 
enlarged. Inever found this duct go on to the urethra, but in 
fome inftances, have feen it accompany ghe vas deferens as far as 
the brim of the pelvis. There is no abfolute. proof that it is a 
fupernumerary vas deferens; but as we find the ducts of glands 
in general very fubject to fingularities, and that there are fre- 
guently fupernumerary duéts, there being often two ureters to 
one kidney, fometimes diftine from beginning to end, at other 
times both arifing from one pelvis; thele ducts, arifing from 
the epididimis, Iam inclined to believe from analogy, are of a 
nature fimilar to the double ureters. They refemble the vas 
deferens, as being continuations of fome of the tubes of the epi- 
didimis, are convoluted where they come off from it, and after- 
wards become a ftreight canal patling along with it “for fome 
Way, when they are commonly obliterated. 

‘¢ The idea of their being for the purpofe of returning the fuper- 
fluous femen to the circulation is certainly erroneous, from their 


- 


than the brim of the pelvis.” 
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hangs in the fcrctum by the fpermatic chord; one 
end of the oval, forward and high; fee plan 8th B; 
while the other is backwards, and drops lower, C. 
The {permatic chord confifts of the artery which brings 
blood ; of the veins which return it; of the vas def- 
ferens, which carries the. femen tothe veficulz femi- 
nales at the neck of the bladder; of lymphatics, which 
are effential to the ftructure of every part. This 
chord of veflels comes. down from the belly, and 
pafles by the ring of the abdominal mufcles ; it is about 
four inches in length, and is fixed into the upper and 
fore part of the body of the tefticle. 

The body of the tefticle is eafily diftinguifhed, and 
is the place where the fecretion is performed. It is 
ftri€tly the body of ‘the gland, while the part above it 
is only the duct by which its fluid is difcharged. - 

The ancients called the tefticle dydimi, gemini, 
twins; they, therefore, called that part which is laid on 
the back of the tefticle epididimis, as added to it. To 
the furgeon, it is effentially neceffary to attend to the 
relation of the parts of the tefticle as felt through the 
{crotum. » 

Eighth Plan of the Tefticle. 
5 8? Pan of the Listicle. 
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In this 8th plan, fig. 1. we fee the tefticle as in 
its natural fituation, covered with its membranes, and 
appearing like one body; while, in the fecond figure, 
it being reprefented freed from its outer coat, we fee 
the epididimis as laid upon the tefticle, and confifting 
of the convoluted tube. Firft, we obferve A, the body 
of the telticle ; B, the beginning of the epididimis, or 
the large head of the epididimis*. Then we fee it 
laid alongft the back of the tefticleé, and obferve C to 
be the {mall head of the epididimis +, where the tube 
is refleGted to reafcend upon the tefticle, and to form 
D, the vas deferens. | 

Now, we have to obferve, that the point C, fig. 2. 
or {mall head of the epididimis, hangs over the tefti- 
cle, and points backwards to the perineum, and can 
be felt through the whole coats; and that the body of 
the tefticle A, 1s towards us when we examine a pa- 
tient —-Further, as the letters in figure 1 and 2. refer 
to the fame points, we have only to notice the fainter 
indication of the parts in fig. 1. it being invefted with 
the coats; and to obferve the general relation of the 
 tefticle to the ferotum and penis. 

There is one other circumftance to be obferved, 
viz. that the epididimis is always laid on the outer 
fide of the infertion of the chord into the tefticle ; 
from which we diftinguifh, with eafe, in a preparation, 
to which fide the tefticle belongs. Thus, in the an- 


* Globus major, or head. 

+ Globus minor canda. This part we often diftingufh retain- 
ing its hardnefs after the fubfiding of the general {welling of 
hernea femoralis. From this point we can trace all the connec- 
tions of the other parts. 


nexed 
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nexed plans, the tefticle of the left fide is reprefented, - 
_ which we know from the points c, being directed 
backward, while the epididimis is laid ou the left 
fide of the infertion of the chord. 


OF THE VESICULZ SEMINALES. 


Behind the proftate gland, and attached to the 
loweft part of the urinary bladder, lie two foft bodies, 
which are the veficulz feminales. They appear like 
fimple bags when feen from without, but _diffeCtions 
fhow them to confi{t of a cellular ftru@ture; each of 
thefe bodies is about three fingers-breadth in length ; 
their backmoft point is large and round, and, at the — 
fame time, that they diverge from’ each other, their 
narrow points unite, or are contiguous to each other 
forwards, and enter at the back part of the bafe of the 
proftate gland. 

As we have feen, the peritoneum does not defcend 
far enough ~betwixt the bladder and reétum to co- 
ver or inveft thefe veficula; they are therefore involved 
in the cellular texture, and covered with {trong 
fibres, befides being fubject to the compreflion of 
the levator ani mufcle. When the veficula are cut 
into, and efpecially when they are diftended, dried, 
and cut, they prefent a cellular appearance; but if 
they are carefully diffected, they prefent the appear- 
ance of a fmall blind inteftine convoluted. ‘ 

This cellular appearance is given by the duplication 
of their inner membrane, together with the diftortions 
and curves of the canal. ‘Their outer furface is co- 


‘ vered 
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vered with a fine membrane, which, like a frenum, con- 
neéts thefe cellular convolutions. — 

Thefe are copioufly fupplied. with arteries; their 
furface is covered with veins and lymphatics when 
thefe veflels ane minutely injected, and their coat is 
thick and Ypongy. Heifter, Winflow, and others, 
have defcribed {mall glands as feated in their finuofi- 
ties; but thefe are confidently denied, and in their 
place there is defcribed a pile or efflorefcence. . There 
can be little hefitation in affirming, that thefe veficule 
are themfelves glands, or, in other words, that the 
arteries fecrete into them a peculiar fluid. The fore- 
part of each of the veficulz, which we have faid fink 
into the back part of the proftate gland, runs under 
the neck of the bladder, and opens by diftin& mouths 
into the urethra, on the’ furface of the verumon- 
tanum, i : 

The conneétion of the vas deferens with the vefi- 
cule, is very particular, it does not open directly into 
~ them, but opens with them into the urethra in fuch a 
_way, that the femen from the tefticle can pals inta 

the veficula, though its direst courfe is into the 
urethra*. 
_ [fair is blown into the vas deferens, the veficula . 
will be diftended at the fame time that the air paffes 
into the urethra: the union of the extremities of the 
vas deferens and veficulz, forms a kind of feptum be 
twixt them. ae . 

The extremity of the vas deferens joins the duct 

of the veficule where it is imbeded in the proftate 


“@ See explanation of plate g6e 


gland ; 
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gland; the union of the vas deferens and duét of the 
veficulz is not attended with an enlargement of the 
du& ; on the contrary, as the du& paffes forward 
deep into the fubftance of the gland to arrive at the _ 
urethra, it becomes ‘remarkably narrower until it 
opens in a very {mall orifice in the verumontanum, 
as we fee reprefented in the third plate. The duct 
(if we may fo call it,) of the veficulz paffes a full 
inch forward into the gland before it terminates in 
the urethra. 

Thefe veficulz have been in aha ‘tagpoted't to be 
receptacles for the femen; but as this is an opinion 
depending on the conneétion of thefe bags with the 
extremities of the vas deferens, and as comparative 
anatomy fhows many inftances of thefe veficulx 
being unconnected with the ducts of the tefticle, 
there is much reafon to doubt whether they really 
are merely refervoirs. They have always appeared 
to me as ufeful in adding a Auid to the fecretion of 
the tefticle, which being poured together into the 
finus of the urethra, give a diftention, exciting and 
giving effe&t to the contraétion of the ejaculator fe- 
minis: For unlefs there were a provifion of fluid 
fufficient to diftend the finus of the urethra, the femen 
could not be thrown out from the urethra. This 
fuppofition is not oppofed by the facts ftated by Mr. 
Hunter, that in many animals the veficule and vafa 
deferentia open by diftin@ foramina into the urethra, 
becaufe in that cafe the fluids of thefe fecreting bags 
might be equally mingled with the femen in the 
finus of the urethra, although they do not flow from 
the fame tube. 
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VERUMONTANUM.—The verumontanum, or caput 
galinaginis, is an eminence on the: lower part of the 
urethra, where it is {urrounded by the proftate gland. 
As we obferve in the drawing, it is larger and 
round towards the bladder, and {tretches with a nar- 
row neck forwards. On its fummit, the two ori- 
fices.of the feminal veflels open; and. around it 
there are innumerable lefler foramina and mucous 
folicules. 
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THE ANATOMY OF THE PARTS IN THE FEMALE 
PELVIS. 


TP wen ts confiderable difficulty in prefenting fuch 
a view of the anatomy of the parts of generation in 
woman, as may bear a due relation to this general 
fyftem of anatomy, and, at the fame time, be intelli- 
gible and complete. The fubjeét is in itfelf extenfive 
and important, fufficient to fill feveral volumes: it is 
much connected with practice; and the phenomena 
and difeafes of the fyftem ferve greatly to illuftrate the 
ftri&t anatomy of the parts. I cannot here be allowed 
to give to it its due importance, whilft yet it is a fub- 
ject not eafily underfteod from a fhort abftract. r 
- The parts of generation are divided into the exter- 
mal, which are thofe without the pelvis; and the inter- 
nal, or vifcera of the pelvis, and which lie within the 
bony circle of the pelvis. 
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THE EXTERNAL PARTS OF GENERATION. 


‘Tue external parts of generation are the mons ve~ 


Neris, labiz, clitoris, nymphe, wrethra, hymen, or 


carunculz myrtiformes. Upon thefe fubje@ts we have 
no want of books and information; for accoucheurs 


8 the old fchool dwelt upon thé defcription with par- 


ticular accuracy. Thefe parts were within their ken, 
which we cannot fay of the vifcera of the pelvis: and, 
therefore, upon the former we fhall be hore brief. 

In very young children thefe external parts bear a 
large proportion to the body, greater than at any fub- 
fequent period before the age ¢ ‘of puberty. At puberty 
tacy are fuddenly and completely evolved, and acquire. 
an increale of fize ; whi le, from the age of two years 
to twelve or.thirteen, there has been. little increafe. 
Immediately before menftruation, commences the con- 
nection which oceafions, or accompanies that flux. 


| It begins to effect the evolution of the uterine fyftem,. 


and to fit it for its peculiar funétion. The parts 
become turgid and vafcular ; the fat is depofited i in the 
furrounding cellular membrane. About the fortieth 
year, when the menfes difappear, this fullnefs of the 
private parts alfo ceafes, and the fat is reabforbed. 

The mons venexis is that prominence on the 
fymphyfis pubis, which confifts of the fkin raifed and 
cufhioned up by the fat inclofed i in the cellular mem: 

brane, 


\ 
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brane. There is of courfe a great variety in its fize. 
In early life it is fmall: it becomes, as we have faid, 
more prominent: at the age of puberty ; in fat women 
it is of an enormous fize; and in fome warm climates 
a particular laxity prevails. From the hair on this 
part, marking the age of puberty, it is called pubis. 
As the lax texture admits of diftenfion with the fluid 
of anafatca, it is fometimes from this oH very great~ 
ly fwelled. 

THE LABL&. Thefe are often named ale, from a 
flight refemblance to wings, and they are alfo called 
externe, magne, or majores, from their place, and 
from their fuperiority in refpect of fize over the 
nymphz. The labiz feem to be the mons vyeneris 
continued downward, and laterally until meeting be- 
low, they form the vulva; at their lower angle, by 
their union, they form the fourchette, or frenum la- 
‘biorum. The ftruCture of the labize is fimilar to that 
of the mons veneris ; fometimes one is larger than the 
other. te 

The great Geevilics of the saeiabrane which. lines 
the infide of the labiz, requires fome defence, and 
therefore the ‘whole furface is amply fupplied with’ 
mucous folicules and glands. ‘The labia are a protec- 
tion to the other foft parts, fo neceflary, that the cli- 
toris, or nymphe, when they project beyond them, 
are fubjett to violent inflammation, 

The parts here have either fuch folds, or are of fo 
Jax a texture, as to permit a great degree of diften- 
. tion during the paflage of the child. But, as the labize 
have no mufcular power, and depend entirely on 
their elafticity for reftoring them to their original fize, 
they commonly, after being very much dilated, remain 

P 3 in, 
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in fome degree larger and more lax.» It is different 
with mufcular parts, as the orificium externum, which, 
by the power of its fphin€ter, is reftored after labour 
to its original fize. In man, hernia defcends from 
the abdominal ring into the fcrotum ; -but, in woman, 
when there is a rupture from the ring, (which is rare) 
it may fall into the labiz, though, I believe, it will be 
feldom found to defcend thus far. 

THE NYMPH are named labiz vel ale minores, 
or labia interne, to diftinguifh them from the great 
labiee. They are like a miniature reprefentation of the 
great labise; they are covered witha very delicate mem- 
brane, and have great fenfibility. They begin im- 
mediately under the glans clitoridis, and feem to 
be only an extenfion of its preputium, formed by 
a folding of the membrane. | Their fize varies much. 
They commonly ftretch downward, and backward 
to the middle of the orifice of the vagina; fome- 
times no further than to that of the orificium urethre, 
and in a few inftances they extend even the length of 


the fourchette *.. They are very vafcular, and have 


fomewhat of a cellular ftruéture, and thus partake of 
a degree of turgidity, in confequence of irritation and 
vafcular a€tion. ‘The moft modeft of the ufes afcribed 
to them is, that of dire€ting the ftream of urine. As 
they are obliterated during the paflage of the child’s 
head through the vulva, it is probable that they facili- 
tate the neceflary dilatation. 

The nymphe are, in theirnatural fituation, covered 
and completely protected by the labize extern. When 
naturally large or increafed by difeafe, or in a very 


* Both Riolin and Morgagni have obferved the parts without: . 


the nymphe. 


relaxed 
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relaxed ftate, they are deprived of this covering : they 
projet from under-the labize, and are apt to become 
inflamed, and even to ulcerate. ‘The original difeafe, 
or tumor, Is augmented, or they become perhaps hard 
and callous.- In children they bear a very great pro- 
portion to the other parts, and-are more confpicuous 
and prominent than in the adult, ‘Their difeafed en- 
largement fomeiimes requires to be extirpated, in 
which operation, as they are very vafcular, and as 
with their growth, their blood-veflels enlarge, confi- 
derabie hamorrhagy may be expected. A furgeon 
of this city, in extirpating’ a tumor of this kind-from 
.a young lady, thought his duty fulfilled when he had 
applied a piece of lint upon the furface after the opera- 
tion, fo that he even neglected to appoint an attendant. 
~The hasmorrhagy returned, and continued fo profufe 
that before the furgeon arrived the lady had fainted. 

‘THe cxiroris is fimilar to the male penis. Like the 
penis, it confilts of cells for receiving blood,:and ina 
fimilar manner, it arifes from, or takes hold of the 
rami of the’os pubis by two crura;—thefe unite at the 
fymphyfis pubis, to form the body of the ‘clitoris, 
which is fufpended from the os pubis, like the penis, 
by a kind of ligament.’ The clitoris has alfo a kind of 
glans, over which the integuments make.a fold like a 
preputium. In fhort, it has the fame fenfibilities, the 
fame power of erection with the membrum virile; on- 
ly it has no urethra nor fpongy iol, like that of the 
urethra of man. 

The {tories of the increafe of this inftruments even 
to its preeminence in fize over the male penis, are very 
idle, but there feems to be a peculiar predileétion for 

P 4 them. 
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them. Itis not wonderful, that a clitoris of fuch mag~ | 


nitude fhould fuggeft the idea of a hermaphrodite, or 
perfon partaking equally of the iain attributes 
of either fex. 


OF THE URETHRA. 


The urethra of the female’ is fhort, ftreight, and 
-wide ; its length an inch and.a half, or two inches ; 
its dire€tion nearly ftreight, or only flightly bending 
under the os. pubis; and its diameter fuch as will ad- 


mit a catheter the fize of a writing quill. ‘The confe- 


X 


quences of thefe peculiarities are, that the catheter is 
eafily paffed when there is no very unufual obftruction ; 


that women are not fo: much) expofed to the difeafe of . 


{tone in the bladder as men, for though this is much 


owing to. conftitutional peculiarities, yet, it is ob- . 


vious, that when. a fmall ftone is formed, and paffes 
from the bladder, it is eafily difchargec; and, laftly, 
that lithotomy is a very fimple operation.in woman. 
The opening of the urethra is in a direct line under, 
or behind the clitoris, and about an inch. from it: kt 
is in the middle of a flight prominence, and its vicini- 
ty is plentifully fupplied with mucous glands. If the 


relation of the orifice to the clitoris be obferved, there - 


is, in the natural {tate of the parts, no difficulty in flip- 
ing the point of the catheter, on the end of the middle 


> finger, from the.clitoris, until it is catched upon the 


lacuna-like orifice of the urethra; but even in this patty 


of the operation, I have experienced great embarafi- 
ment, from an irregular ulcerated or cancerous furface 
of the parts, ‘by which all the ufual diftinctions were loft. 
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From the length and fudden turns of the male ure- 
thra, from the double funétion it performs, and from 
its being embraced by the proftate gland, the obftruc- 
_ tions of the urine are more frequent, and the catheter 
lefs eafily paffed, than in woman. The catheter too 
requires to be of a very peculiar form. ‘The fhort and 
wide urethra of woman requires only a fimple and al- 
moft ftreight tube: and although, accurately to adapt 
it to the courfe of the urethra, a confiderable curve 
might be given to it, yet that is not neceflary in com- 
mon cafes; and circumftances will occur to the accou- 
cheur which will preclude the setts of —s fuch 
an inftrument. 

‘We fhall only mention here fuch cafes of obftruc- 
_tion of urine as are in a particular manner illuftrated 
by the anatomy and connedtion of the parts. ‘Thefe 
are tumors of the ovarium, tumors of the womb, 
polypi, diftenfion of the vagina, difplacement of the 
womb, as procedentia, prolapfus, retroverfio, &c.; and 
laftly, the child’s head in labour. | 

The ovarium being enlarged,’ and falling down into~ 
the pelvis, either prefles upon the neck of the bladder, 
caufing ob{tructions, or prefling and weighing on the 
fundus of the bladder, it occafionsa ftillicidium urine. 

Tumors of the womb, efpecially of the neck or ori- 
fice, as it is in contact with the urethra, very feon af- 
fect this organ. Thus, I have feen a cancer of the 
orifice of the womb, by exciting inflammation in all 
the furrounding parts, and by mafling them together 
into a tumor filling the pelvis, occafion obftinate ob- 
ftruction of urine. 

_ Polypi, attac! hed to the orifice of the womb, and 
filling the vagina, produce the fame effec. In all.fugh 
12 vite Giles 
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cafes, perhaps, the tumor may be pufhed up, fo as 
to permit the flow of urine, or the introduction of 
the catheter. 3 

A cafe occurred to Mr. John Bell, in which the tu- 
mor of the womb compreffed the neck of the blad-_ 
der. A catheter was pafled, and gave inftant relief. 
The midwife, after fome time came, and faid, that the 
catheter would not pafs. He found that be could pafs 
the catheter into thé bladder, but no urine flowed ; 
and it was difcovered, that the tumor increafing 
backward, came to prefs upon the ureters, fo as com- 
pletely to obftrucét them where they enter the bladder: 
The woman unavoidably died; each kidney and ure- 
ter was found to contain four or five ounces of urine. 

A flight fketch of the parts in the female pelvis will, 
perhaps, better explain the conne@ions of the neck of 
the bladder than any defcription, and will certainly bet- 
ter illuftrate the caufe of fome kinds of obftruétion, par- 
ticularly that arifing from the change in the polture of 
the womb. 


Firft Plan of the Female Pelvis. 


L! Plan of kenate Pelvis. 
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‘A, the os pubis cut through.—B, the fpine and 
facrum alfocut dire@ly down.—C, the urinary blad- 
der moderately diftended, and.rifing behind the pubis. 
—D, the urethra, very fhort, and taking a. gentle 
curve under the fymphyfis of the os pubis.—F, the 
fundus of the womb.—F, the. os tince, or orifice of 
the womb.—G, the vagina. —H, the rectum. 

Prolapfus, or falling down of the womb, is frequent 
with thofe who have born many children. By this 
flipping down of ‘the body. of the womb. F, into the 
vagina G. it preffes on the neck of the bladder, or 
urethra. This is alfo apt to happen i in the-firft months 
of pregnancy, from a degree of difficulty which the 
womb in its enlargement. has in ang above the brim 
’ of the pelvis. 

“We may obferve alfo Rita ie place of the vagina G, 
that its difeafes, its {cirrhous hardening, its diftention 
by the’ menfes, will alfo comprefs the urethra and neck 
of the bladder.» .. 

“Phe-retroverfion of the wont. j is the moft formid- 
San elles to the urethra, It is produced. by 
diftention of the bladder ating on the womb in a par- 
ticular fituation, and is the caufe of fuppreflion of 
the urine. When the womb in the third or fourth 
month of geftation has increafed fo much as to pro« 
duce a. degree of compreflion on the furrounding parts, 
_ and to rife above the brim, and fhoot up into the ab- 
domen, a diftention of the bladder is apt to throw 
the fundus under the projection of the facrum. We 
have to. obferve the connection betwixt the back and 
lower. part of the vagina. By the -diftention of the 
-bladder, the vagina is {tretched, and the orifice of the 

4: womb 
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womb is raifed, which throws back the fundus of thé 

womb, fo that this comes to be the fituation of the parts. 
Second Plan of the Female Pelvis. 20 49 


22Plan oy the Femile Pdvis. 
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A, the os pubis; B, the facrum; C, the bladder of 
urine much diftended, and rifing above the pubis;;D, 
the conneétion betwixt the back part of the bladder and 
the upper partof the vagina,andthrough which therifing 
of this part of the bladder (in confequence ofits diften- 
tion) has drawn up’ the orifice of the womb, and 
thrown back the fundus. E, the orifice of the womb, 
which being raifed and turned up, no longer prefents 
fo as to be felt by the finger inthe vagina. It will be 
obferved alfo, that the womb now lying acrofs the 
pelvis, this lower part is forced against the neck of 
the urethra, fo as to comprefs ir, and caufe total ob- 
ftruction of urine. F, the vagina, which is ftretched 
in confequence of the rifing and turning up of the ori- 
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fice of the womb. G, the fundus of the womb en- 
Jarged and diftended by impregnation, fallen back 
under the promontory of the facrum, and comprefling 
the rectum H. 

Now, when the fundus of the womb is thruft back, 
and the orifice raifed by the diftention and confe- 
quent rifing of the bladder, the natural and fimple 
cute is to introduce the catheter, and draw off the 
urine. But should this not be done at firft, then 
there being diftention of the bladder}and preffure on the 
rectum, the abdominal mufcles fympathize with thefe 
parts, fo that bearing-down efforts are made, and thefun- 
~ dus of the womb is forced further down into the hollow 
of the facrum, while the orifice is directed upward. 

Were this diftention to happen at any other time 

than juft when the uterus is of fuch a fize, that being 
thrown back, it catches under the facrum, and does 
fot rife again, no harm could follow-—I lat year at- 
tended, with Mr. Cheyne fenior, a woman. afflicted 
with obftruction of urine, who died. I afterwards 
opened the body, where the womb being enlarged by 
difeafe, had produced much the fame effect as if it had 
~ been enlarged by pregnancy, viz. obftruétion of the 
urethra; for the body of the womb had fallen into 
the hollow of the facrum,. and had formed adhefions 
there with the reétum, while the orifice of the womb 
prefled forward.upon the os pubis, fo as to produce 
~ an obftruction of urine. The parts were otherwife 
difeafed, but this was one caufe of the obftinacy and 

‘fatal determination of the complaint. — 
~ As we treat of thofe fubjeéts only as conneéted with 
the v Becthrs, we may obferve, that fometimes the ure-- 
thra 
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thra takes a courfe not round behind the os pubis 
fimply, nor ftraight upwards, but curved backwards, 
fo that the convexity of the catheter requires to be tos 
wards the facrum, to allow the point to pafs over the 
orifice of the womb, or perhaps the flexible, or th 
male catheter may be required. , 

The effect of the wedging of the child’s head in a te. 
dious labour, is to elongate and comprefs the urethra in 
avery particular manner. Many young men have felt 
the difficulty of introducing the catheter in this cafe, 
But it is a difficulty proceeding generally from igno- 
rance, or inattention. I have never feen a cafe in 
which the compreflion was fo great as to prevent the 
pafling of the catheter. But often practitioners forget 
the direction which the urethra neceflarily takes, when 
the child’s head has funk into the pelvis. 


Third Plan of the Female Parts. 
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Thus, when in the fecond ftage of the labour, the 
child’s head A, has funk into the pelvis, the urethra 
C, is prefled betwixt it and the os pubis D. The 
urine confequently colleéts in the bladder, and the 
bladder E, rifes above the brim of the pelvis, 
and I have found it ftretching to the fcorbiculus cor- 
dis. There is danger from the diftention of the blad- 
der, and the labour-pains ceafe. Now the young fur- 
geon or accoucheur, introduces the catheter in the 
ufual way, in the pofition F, of courfe he finds great 
difficulty, and gives pain in the attempts. But after 
inferting the point of the catheter, he muft incline its 
handle much towards the perineum, as in the inclina- 
tions of the dotted lines G, fo that the point may glide 
up in the direction betwixt the child’s head and the 
pelvis. 

OriFictumM VAGINA. This is alfo named ortiFict- 
UM EXTERNUM, in oppofition to the uterine orifice. 
| notice it under the head of the external parts, becaufe 
we have to fpeak of the parts which furround the ori- 
fice as the hymen. | 

The orifice of the vagina of the human female is 
abridged by the hymen, which is a peculiar membrane. 
It is of a femilunar form, and fometimes furrounds the 
_ lower part of the orifice of the vagina ;—commonly it 
furrounds only the lower half of the circle, though it 
would feem to vary confiderably in fhape, place, and 
flrength, It has been found furrounding the whole circle 
of the orifice, leaving only a fmall hole in the centre, 
or upper part; or it is défcribed as perforated with 1 fler 
holes, allowing the evacuation of the menftrual blood. 


In other cafes, it has been found a complete circle, 
venting 
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preventing the evacuation of the menftrual blood.— 
This is a fa€&t which I do not difpute, for I know that 
the perforation for the evacuation of the menftrual 


blood is fometimes neceffary. When I have feen the - 


imperforated vagina in the child, it was not the hymen 


which clofed the orifice, but an adhefion of its fides; . 


yet this adhefion, if it had come to be diftended with a 


the menftrual blood of feveral periods, would have . 


prefented the appearance of a tenfe membrane ftretched 
acrofs the orifice, . 
Such a membrane as I have defcribed, will occa- 
fionally be feen in the female parts ; but it has fuch an 
appearance as may eafily be deftroyed in the prepara- 
tion of the parts, if the anatomiit be inattentive or 
carelefs. Itis neither a guard, nor is its exiftence a 
teft of female chaftity. Often in tender children there 


is no fuch thing to be feen; while, on the other | 


hand, it has been cut to admit of labour and delivery *, 
Either, of thefe fa@s is fufficient proof of the idle no- 
tions entertained concerning this membrane. It has 


been a favourite topic in all ages, and in all fituations, . 


The favage, and the gentleman, make much the fame 
enquiries on vifiting a mufeum; and fuch was the 
fubje&t of Omai’s fpeculations in the mufeum of Dr. 
Hunter. | 

THE CARUNCULZ MYRTIFORMES—are fmall- and 
irregular tumors at the-back, or lower part of the ex- 


ternal orifice; they. are feated rather at the fides than: 


* I need net fay how unneceflary and improper fuch opera- 
tions gre. All rigidity, calofities, even tumors, and undoubt- 
edly the hymen, will yield to ;that general relaxation of all the 
parts, which takes place upon the commencement of Jabour. 


exactly 
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exactly at the back part; they are generally fuppofed 
to be the ruins of the hymen, which being lacerated, 
fhrink into two or three tumors on each fide. Some 
have: faid, that thefe exift originally joined together 
by a thin membrane, or delicate tiflue of {mall veflels, 
the rupture of which caufes an effufion of blood. They 
feem to be fimply corrugations of the inner membrane, 
which ferve as-a provifion for the dilatation of the 
parts; and they accordingly qeppses during the 
pafling of the child’s head., 

THE FOSSA NAVICULARISs is a finus, hiprcied to be 
of the fhape of a boat, whence its name. It is formed 
betwixt the proper orifice of the vagina and the four- 
chette, or joining of the labiee at their lower edge. It 
is more confpicuous in young fubjects. 

From the meeting of the labia below, the Peri- 
NEUM commences: it includes that {pace from the 
frenum to the anus. 


an Vou. IV. oS 
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CSLA Bo AT 


OF THE PARTS CONTAINED WITHIN THE FEMALE 
PELVIS; 


Marke parts are the bladder of urine, the vagina, 
the womb, the ovaria. We fhall confider them under 
diftinct fections. 


SECTION f. 


OF THE BLADDER OF URINE, 


As the coats of the bladder of urine in woman da 
not vary from thofe of the male bladder, we have 
under this head only to notice the peculiarities in‘its ree 
lative fituation. It is feated behind the os pubis, and 
betwixt it and the womb; and on its lower part it is 
attached to the vagina; upon the neck of the bladder, 
or the beginning of the urethra, there is not a body 
like the proftate gland; and, as we have feen, the ure- 
thra is fhort, wide, and ftraight, and fimple in its 
ule. 

Women are not fubject to calculi, and the operation 
for the ftone is rare in them; for, as already obferved, 
when the nucleus is formed, or when a ftone flips 
down from the pelvis of the kidney, it paffes from the 
bladder with much greater facility than in the male | 


parts, ‘The urethra of itfelf has been known to dilate 
{O. 
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- fo, as to allow very large {tones to pals, or it has been 
artificially dilated. Indeed the old operation for li. 
thotomy, was rudely. to dilate, .or rather tear, the ure- 
thra, and the modern operation is fimply to thruft 
the gorget along the grooved ftaff, fo as to lay open 
, the fide of the urethra and neck of the bladder, by an 
incifion above the vagina. Sometimes nature has 
effected her own relief by the ftone working from the 
neck of the bladder into the vagina. 
A woman had for a very long period fuffered great 
diftrefs, not only the ardor urine, frequent defire to make 
urine, with the urine turbid and bloody, and with all 
the ufual fymptoms of ftone violently aggravated ;: but 
fhe was delicate and timorous, and concealed her dif- 
trefs until the urine had run for fome time by the va- 
gina. After fhe had been exhaulted by long fuffering, 
her friends infifted that fhe fhould allow an examina- 
tion, when a ftone was found partly in the bladder, 
with one of the rough ends projecting into the vagina. 
The opening was enlarged, and the {tone extracted. 
We mutt, in all cafes, recolléc& the connection of the 
_ upper part of the vagina and orifice of the womb, 
with the back part of the bladder. We have feen its 
effe&t in producing retroverfio uteri, We mutt alfo 
attend to this connection, as tending to the difplace- 
ment of the bladder in the procedentia uteri. The 
uterus finking into the vagina, and the upper part of 
the vagina being at the fame time reflected into the’ 
lower part, pulls down the bladder with it, and when 
(the difeafe increafing) the womb covered by the va- 
gina comes to hang from the external parts, it has 
happened that ths bladder ‘has funk down and lain 


Q. 2 upon 
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‘ 


upon the fore-part of the tumor, but of courfe within | 
| wis ian Aveta, 


A* Plan 4 sh, 


Section shewing the offect of Procedentia on y/ Bladder: 


Thus, by comparing this fourth plan with the firft of 
the female pelvis, we may judge of the nature of this.dif- 
placement of the womb, and its. effets on the bladder 
of urine. | 
_A, the os pubis; B, the facrum; C, the inteftines 
come into the fituation of the womb; D, the uterus 
fallen down, and carrying the vagina before it; E, 
the vagina {till covering the womb, but the orifice of 
the womb appearing, which is generally diftorted-and 
irregular ; F, the bladder, which, from its attachment ’ 
to the fore-part of the vagina, has been dragged down, 
but is now within the vagina. | 

In fuch dilfplacement of the bladder, the prethra! 
becomes diftorted from its natural direction, there is 
an obftruction of urine, and the catheter is with great ~ 
difficulty introduced. We fhall, perhaps, have to — 

,  turnsg 


\ 


¢ 
‘ 


- 
* 
~ 


“ wn 
k 


OF*THE-VAGINA, ETC. - 225. 


* 


turn the handle of the catheter in various dire€tions 
after introducing the point, and by Shanced get it in- 
troduced at laft. . 


SlCr, i 


OF THE VAGINA, OF ITS SHAPE, CONNECTIONS, ETC. 


Tue vagina is a tube ftretching from the external 
orifice to the orifice of the womb. Its orifice is bounded 
below by the fourchette ;' above by the arch of the pu- 
bis; and directly over it, or fometimes within it, is 
the orifice of the urethra; below, are the carunculz 
myrtiformes. It is furrounded by fafciculi of fibres, 
which are called the fphinéter mufcle. The canal of 
the vagina is of a conical form. At. the outer orifice. 
it is conftritted by the fphiné&ter mufcle; but it is 
wider within, and where it receives the orifice of the 
womb. .It may be diftended to almoft any degree, 
but naturally its fides, by their-own elafticity, or the 
contraction of the furrounding fibres, or the preffure 
of the furrounding parts, are in conta¢t. 

In the natural ftate, the orifices of the vagina and 
womb, are but three or four inches diftant, often 
only two ; and fometimes, where there is a degree of 
relaxation, they are nearly in contact. In the firft 
months of pregnancy, the orifice of the womb is kept 
down by the degree of difficulty the body. of the - 
womb has in fhooting up from the brim of the pelvis. 
But the gravid uterus rifing above the pelvis in the 
latter months, draws up the orifice of the womb, and 
ftretches the vagina. 


Q3 The 
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The vagina bends gently round the pubis as it were, 


or follows the axis of the pelvis; and as the interior of 
two circles cut off by the fame radii is the fhorter, the 
vagina is longer behind than before. 


And thus (in this fifth plan) the fore-part of the vagina 


A, is fhorter than the back part B. We may obferve 


from this plan alfo, that the orifice of the womb C, 
projects as it were into the vagina, fo that the finger 
touches the os tince, and chiefly its anterior lip, with- 
out reaching the upper part of the vagina. 

The vagina takes its curve nearly in the centre of 


the pelvis ; it is of neceffity attached by cellular fub- ‘ 


ftance to the rectum and bladder. The urethra, as 
we have faid, opens above the orifice, and that canal 
is attached to the vagina in its whole length; and the 
neck of the bladder is attached to the upper part. In 
confequence of this natural conneétion, difeafe of the 
‘vagina fometimes throws the whole parts, the rectum, 
_ vagina, and bladder, into one fiftulous ulcer. 


ate... The. 
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‘The vagina has three coats; that is to-fay, it has 
the inner coat, or furface, a few mufcular fibres, and 
around it a condenfation of the furrounding cellular 
membrane, which may be confidered as the third coat. 

The internal, or villous coat, is a reflexure of the 
delicate covering of the external parts. It is of larger 
extent, or longer than the others; and is therefore 
tucked up’ into rugz, which run acrofs the vagina. 
They are more remarkable on the. fore and back 
part of the vagina; they are lefs in married women, 
and confiderably obliterated by repeated labours. 

To fupply a'vifcous fecretion for the defence ’of this 
furface, mucous glands are numeroufly, but irregu- 
larly fcattered over it, and they are particularly nu: 
merous at the orifice. | 

The mufcular coat is not very {trong, nor are the 
fibres diftinct, from which fome have fufpected their 
exiftence, alleging, that there is here only condenfed 
cellular ‘membrane, and that the contraction of the 
vagina is the effect of mere elafticity. 1 obferve fo 
great a profufion of venous vafcularity, that I prefume 
the vagina fuffers an inflation of its coats, and confe- 
quently contraCtion from an afflux of blood to it. The 
mufcular fibres are, however, as we have faid, gathered 
into fafciculi near the orifice, fo as to be diftin€ly vifible. 

The firrnnefs and ftri€ture of the vagina fupport the 
womb; the dilatation of the vagina, the. relaxation 
which old age, and frequent labours ‘produce, occas 
fion the falling down of the womb. It is a difeafe al- 

-moft peculiar to thofe who have borne many children, 
to the old, weak, and relaxed, and to thofe who are 
fubject to the fluor albus; every flux from the womb, 
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or difcharge from the vagina, having a remarkable 
effect in relaxing the parts. 

This, from the nature of the parts, mult be an in- 
creafing difeafe ; for no fooner has the womb fallen 
down into the vagina, than it becomes a fource 
of irritation, excites a bearing-down pain-like tenef- 
mus, an unealy fenfation, a defire to make urine, and 
an obftrution of urine; all which is explained by the 
conneétion of the parts. ‘The womb lodging in the 
vagina dilates the orifice, and prefles long on the peri- 
neum, at laft it is entirely forced out, and the pro- 
Japfus uteri becomes the procedentia uteri: it isin truth 
a hernia of the womb. | ‘ 

_ The third, and outer coat, as we Fae faid, is formed 
of the cellular membrane, by which it is conneéted 
with the furrounding parts; but the peritoneum comes 
down upon the upper part of the vagina. This is the 
reafon why a portion of the inteftine, when it flips 
down betwixt the vagina and rectum, forms a kind 
of hernial tumor in the vagina, and why the water of 
afcites has pufhed down the back of the vagina,-fo as. 
to make a bag capable of being punctured to draw off 
the water. : 

For the greater fpace, however, the outer cellular 
coat of the vagina conneéts it with the urethra on the 
fore-part, and with the rectum behind, Fzom which 


clofe connection of parts, we. fee the confequence of. 


the delay of the child’s head in the fecond ftage of la- 
bour, that the head lies violently diftending, and 
comprefiing the parts, while the wonran, exhaufted 
by the previous ftage, is unable to complete the deli- 


yery. From violent inflammation, with a deficency 
I of 
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of fecretion, there arifes a cold and flabby ftate of the 
parts. When the woman is delivered, the parts have 
fuffered. fo much, that they flough off; fometimes 
the urethra is laid open on the fore-part, and fome- 
times the rectum behind. . 


SECT tO N\ LN. 


) OF THE .WOMB. 


CY Plan of vi’ FE Parts. 


Uterus 


Tuis little drawing will better explain the figure of 
the womb, when diffected from the vagina and fur- 
rounding membranes, than the ufual neceffary  re- 
ference to a bottle, a pear, or a powder-flafk. As, 
indeed, it ftrictly refembles no familiar object that I 


know, we mutt, for the convenience of defcription, 
diftinguifh it into thefe parts:—The upper part, or 


FUNDUus, which is that part above the going off of the 
Falopian tubes. The sopy of the uterus, which is 
that larger part betwixt the fundus and the narrowing. 
below; THE CERVEX, which is the narrow neck; and 

: . the 
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the os TINC.®, or orifice formed of the bulging lips, 
_ which project into: the vagina, of courfe that part over 
swhich' the inner membrane of the vagina is reflected. 
We diftinguifh alfo the two furfaces, for the womb is 
of a flattened form. The anterior furface of the body 
of the womb is convex, but the pofterior furface is 
confiderably more fo, and even panne? ‘geftation it 
keeps this relative figure. 

The whole fize of.the uterus isabout three inches in 
length, and two in breadth, but thete is a very great 
variety in this refpe&t, from age, the effect of preg« 
nancies, and other caufes. When, in its. ufwal fituae 
tion and relations, the fundus is on a level with the 
brim of the pelvis, or a very little below it. In the 
feetus, the womb is like the bladder, confiderably 
above the brim of the pelvis; but, in a few weeks the 
pelvis enlarging, it finks deeper, and foon affumes the 
fame fituation as in the adult. 

Fatornan tures. From the lateral obtufe angles 
formed betwixt the fundus and the body of the uterus, 
the Falopean tubes are continued. Thefe tubes may 
“gist betonfidered as acontinwation of the'tterus, 
did net we find them fo very diftin@ in their fubftance. 
‘They are about three inches in length, take a tortuous 
courfe, and their extremities have am unequal fringed 
termination, which is called the rimuprie®*. Their 
canal is very {mall towards the uterus, but enlarges, 
and is patulous towards'the extremities. Thefe canals 
are the communications by. which the ovum formed in 
the ovarium is carried down into the womb. 


* Morfus diaboli. 
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“LIGAMENTS oF THe wTeRUS.° To fupport’ the 
uterus from finking too’ deep into'the pelvis, and to 
fteady it, and direét it in its afcent during pregnancy, 
anatomifts have’ generally afligned as the ufe of the 
ligaments. But whatever good they may do in the 
latter operation, they are certainly unfit for the former. 
* ‘There are four ligaments of the uterus. 

“The proap LicamenT of the uterus is formed of 
the peritoneum’; for this membrane pafling down be- 
fore the re€tum, and afcending again,-and covering the 
‘neck, body, and fundus of the womb, defcends on 
the fore-part, fo as to reach the vagina before it rifes 
over the bladder.” ‘Thus it invefts the womb as it does 
the abdominal vifcera. ‘This invefting of the womb 
‘with the peritoneum is indeed a provision for its be- 
coming an abdominal vifcus, for in pregnancy it rifes 
out of the pelvis; and, being diftended before the 
bowels, aflumes in every refpeé that relation to the pe~ 
ritoneum which they have. . 

‘As the womb then is included betwixt the duplica- 
ture of the peritomeum, it is this peritoneal coat, which 
being continued off laterally, forms the broad liga- 
ment of the womb. «This duplicature of the perito- 
neum being a thin expanfion of it,’ has fometimes had 
the name of aL@m visPERTiLIoNIS: It is in truth like 
a myfentery to the womb and Falopean tubes, and 
ferves equally to fupport and convey the veflels to 
them. The womb and the two ligaments make a com- 
plete partition running acrofs the pelvis. _ 

» From the fide of the uterus, a little below, and be« 
-fore'the-going off of the Felopean tubes; the ROUND 
“LIGAMENTS arife, { confider hele ropes as liga 

ments, 
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ments, but they are totally unlike any common. liga. 
ment. They feem intended to give the due inclina- 
tion forward, and to direét the uterus in its afcent in 
pregnancy, and accordingly they are not merely con- 


denfed and unelaftic cellular membrane; but, on the: 


contrary, they are compofed of fibres, with an inter- 
mixture of blood-veflels, fo that whilft they keep a 
degree of tenfion on the uterus, they yield and grow 
not only in length, but in. thicknefs and ftrength, as 
the uterus afcends in the advanced pregnancy: they 
pafs through the abdominal ring, and are attached to 
the cellular membrane of the top of the thigh. In 
the gravid uterus, both the broad and the round liga- 
ments confiderably alter their pofition, appearing to 


rife lower, and more forward from the womb than in ~ 
the unimpregnated ftate. ‘This is in confequence of ° 


the greater increafe of the fundus of the womb, in pro- 
portion to the lower part of it. 


OF THE CAVITY OF THE UTERUS. 


OP Plan, 


“ The cavity of the uterus is properly confined to the 


fundus and body, and takes a triangular figure.» In 
| = the 
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the cervéx, it is more like a canal, and differs eflen- 
tially from the proper cavity. A, che cavity of the ute- 
rus; B, the continued cavity, where it is very narrow | 
towards the cervex. C, the canal of the cervex, where 
- it has an enlargement like a finus, The Falopean 
tubes going off from the cavity of the uterus. Thefe 
angles of the cavity admit no more than a hog’s — 
briftle. The third angle, towards the neck, is, of 
courfe, confiderably larger. The proper triangular 
cavity of the uterus is lined with a peculiar foft and 
delicate membrane ; it is very vafcular, and the vefiels 
‘either open'on the furface naturally, or burfting out 
from time to time, pour out the menftrual blood. 
The canal of the cervex fhows a very different furface. 
We obferve a prominent longitudinal line on the fore 
and back part of it, from which oblique and tran{verie 
ruge goout. The furface is firmer and callous, and 
lefs vafcular. Betwixt the ruge there are lacuna, 
which throw out a mucilaginous fluid; and towards the 
orifice we fee thefe larger, and fometimes diftin® glan- 

.dular bodies. | 
This peculiar fhape of the cavity of the womb, and 
the hardnefs and {mall degree of.vafcularity of the lower 
part, is of the moft effential importance. The upper 
part, the proper cavity of the womb, is prepared for 
the reception and immediate adhefion of the ovum, 
when it fhall have defcended through the Falopean 
tube; but the long callous cervex is provided, that 
there may be no adhefion to the lower part of the 
womb, and that the placenta may not form over the 
orifice of the womb, for if it fhould, the moft danger- 
‘ ous 
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ous kind of flooding takes place. on the approach of 
labour from the opening of the orifice, and the tearing 
open of the adhefions of the placenta, before the 
child can be delivered. The length of the cervex, and 
the glandular ftructure of the orifice is alfo of much 
~ importance in fealing up the cavity of the womb after 
‘ conception, that there may be no longer communica 
tion with the vagina; for this purpofe, a vifcid tena- 
cious mucus is poured out; but, on the approach of 
Jabour, with the foftening. and relaxation of all the 
foft parts, this adhefion and gluing up of the orifice 
is diflolved, and a more fluid fecretion is poured 
out. 

From the cavity of the- womb the MENSTRUAL 
BLOOD is difcharged at certain periods, from the time of 
puberty to the approach of old age, when the fyftem 
is no longer capable of giving nourifhment to the 
foetus. We fhall prefently find, that the fubferviency 
of menftruation merely to the preparation of the fur- 
face of the womb for the reception of the foetus, 


though it be a principal, is by no means the fole end 


of this periodical difcharge. 

It was long difputed from what fource the menitrual 
difcharge flowed. Some affirmed, that it mult flow 
from the vagina, and not from the womb, becaule it 
flowed fometimes during geflation. This is a fad 
which cannot be denied, I have attended a. patient 
who menftruated during the entire period, or to the 
eighth month; and I have often obferved ladies to 
menftruate at the firft period after conception. On 


the other ‘hand, we have every proof of the difcharge - 


being 
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being from the orifice of the womb. For inftance, 
fome have obferved on diflection of the parts of wo- 
men dying during the flow of menfes, that blood was 
effufed under the delicate membrane of the cavity of 
the womb. ‘The veffels there have been obferved par-~ 
ticularly turgid, or the whole furface of the- proper 
cavity, and efpecially the fundus, {potted with bloody 
effufions. More particular obfervation has fhewn, not 
only the mark of blood poured out from the inner 
furface, but that the whole fubftance of the womb was 
become thick, foft, and vafcular*; and M. Littre 
affirms, that in the body of a woman who had died 
during menftruation, and with a conception in the Falo- 
_ pean tube, he found a layer of red coagulated blood; 
upon removing which, he faw a number of {mall fora- 
mina which admitted briftles +. 

But the beft and leaft equivocal proof is, that which 
has been repeatedly obferved in the inverfion of. the 
womb, when the inner furface has been turned out 
after labour, and has remained thus inverted, and 
protruding from the external parts, for then the men- 
ftrual blood has been feen to diftil from the furface of 
the cavity of the uterus. 


OF THE BLOOD-VESSELS ©F THE WOMB. 


Thefe are four large arteries which fupply the fyftem 
of the womb, and four large veins which return the 
blood. 

* The authorities upon this fubje& are Spigelius, Morgagni, 
M. Littre, Mouriceaux, Winflow, Sympfon. 


+ This might have been an early abortion, or perhaps the 
decidua which it is faid is fometimes formed at the menftrual 


period. 
The 
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The spERMATIC ARTERIES come down from the 
aorta itfelf, or from the renal or capfular arteries. 
The fpermatic artery ‘taking a waving direction, be- 
comes tortuous in a moft remarkable degree as it ap- 
proaches the uterus, it is diftributed to the Falopean 
tube, the ovarium, but chiefly to the body and fundus 
of the uterus, where it forms remarkable anaftamofes 
with the artery of the other fide. 

The LowER ARTERY—the UTERINE ARTERY, 


comes in general from the hypogattric artery, takes 


alfo a ferpentine courfe, and is diftributed to the va- 
gina, and the lower part of the uterus, and inofculates 
‘largely with the other veffels, both in the uterus;. and 
by particular branches on the fide of the uterus. 

In the firft place, it appears, that this copious fup- 
ply of veflels to the uterus, from four different fources, 
is a provifion that the womb and fecundines fhall not 
by any accident of pofition, or by the progrefs of la- 
bour, and the confequent compreflion of one or both 
the lower veffels, be deprived of their due fupply of 
blood. | Again, ‘heir tortuous forms give proof of 
their occafional greater activity, that they admit of a 
peculiar and local a€tion during menftruation, and 
that the blood will move more languidly when: the 
ftimulus of the womb has ceafed. It is alfo a provifion 
for the growth and-increafe of the womb, and the 
fupply of nourifhment to the ovum. And that an in- 
creafed activity in a part mult be fupplied by a more 
tortuous form, as well as an enlargement of the calibre 
of the veffels, is in a particular manner illuftrated by 
the change which takes place in thefe veffels during 
pregnancy... For they become in a much more remark 


able. degree tortuous and enlarged. 
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The fubftance of the uterus is faid to be fpongy and 
compact, which, though it is a feeming contradiction 
in words, does yet really convey an idea of the effects 
of its copious intertexture of veflels. Some have faid, 
(as Moriceau,) that by pregnancy the womb is diftend- 
ed, and grows thinner: others, that it grows thicker, 
as Daventer: and others again, as Smellie, affert, 
that it continues of its natural thicknefs. Thefe dffer- 
tions are none of them perfeétly corre&t: forthe 
womb is not diftended by the growth of the foetus 
_and membranes, but grows with them. Again, that 
the fubftance of the womb’ grows in a remarkable de- 
gree, is true, but ftill when diftended by the waters in 
the laft months of pregnancy, its walls are thinner 
than in the unimpregnated ftate. Thus, when it has 
been ¢ut in the living body, upon the approach of 
labour, in the Cefarean feétion, I have obferved it, 
not more than a quarter of an inch in thicknefs, even 
at the part to which the placenta adhered. _ When I 
have diflected the womb after a tedious labour, the 
waters difcharged, but the head wedged in the pelvis, 
I have found it confiderably thicker. And, laftly, in 
the full contraction of the womb, after expelling the 
foetus and placenta, (for example, in rupture of the 
womb, where the child and placenta had been forced 
amongft the bowels,* and the woman foon after 
died,) I found the, walls of the womb about three 
quarters of an inch in thicknels. 
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SECTION IV. 


OF THE OVARIA. 


THE OVARIA, are two oval bodiés, which are fuf- 
pended in the broad ligament behind, and a little be- 
low: the Falopean tubes: while they have. an oval 
figure, they are fomewhat. flattened. By cutting out 
the ovaria, the animal lofes. the power of conceiving, 
and defire is extinguifhed; they, therefore, beftow 
what is eflential to,generation upon the part of the fe- 
male. ‘In vague fpeculations on the fubjeét of genera- 
tion, they were fuppofed to prepare a female femen! . 
but more particular examination demonftrates, that 
they confift of vefficles, which are ova; but how far 
incomplete, or in what effential circumftance requiring 
the approach. of the male, is not determined. : 

When we hold the feétion of the ovarium betwixt 
the eye and the light, we fee a great many pellucid 
veflicles ; and if we examine the ovarium of an ani- 
mal killed in full health, and particularly in the fea- 
fon, we fhall obferve thefe ova to be in all varieties of 
{tates of preparation for impregnation. Some {mall 
and pellucid, and yet only difcernable in the thick 
outer coat, by having a degree of greater tranfpa- . 
rency; others, which have taken a flight tinge of — 
bloody colour from veffels ftriking into them ; and if 
the fe€tion be made after a minute inje¢tion, the vefli- 
cles will be feen coloured in the proportion of their 
maturity; fome without a fpeck of colour; others 

: ‘ | tinged ; 
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tinged; one or two loaded with injeCtion; and fome 
vafcular, and particularly prominent. 

In very: young girls, the fubftance of the ovarium 
is whitifh, and very foft; the furrounding membrane 
is thick ; and the round corputcles fcarcely difcernable; 
and no irregularities, nor any of thofe bodies called 
corpora lutea, are to be feen on the furface.. But as 
the girl advances in years, the little veflicles begin to 
appear, and when about ten years of age, or jult be- 
fote menftruation, the ovarium is full of ova of vari- 
ous fizes, and fome of them more matured, and form- 
ing an eminence upon the furface. In the adult wo- 
man, the. fubftance of the ovarium, which appeared 
as an uniform homogeneous mals in the fcetus, is be- 
come a cellular and vafcular bed, giving nourifhment 
to thofe numerous veffels or ova. Before impregna- 
tion can.take place, there muft be a certain ftate of 
preparation of the ovaria, without which the approach 
of the male effects no change in the uterine fyftem. 
The lower animals having their feafons, and thefe fea- 
fons being a ftate of preparation for the male, impreg- 
nation follows the copulation with much certainty : 

_ but, in woman, fuch a periodical revolution in their 
fyftem, and inftinCtive defires, would but ill accord 
with that fuperiorty in attributes of the mind, which 
diftinguifh us in the fcale of beings. But women alfo 
Muffer fuch an occafional excitement in the uterine 

 fyftem, though unaccompanied with defires, which 
preferves the womb in a ftate of preparation for the re- 
ception of the ovum, and the ovaria in a ftate of pre- 
paration for impregnation. This is the effect of men- 
ftruation. La SS Ni ee 
iar R2 OF 
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OF PUBERTY. 


AutHors have long, with many expreffions of fur- — 


prize, laboured to affign a caufe, or frame a theory 
for the explanation of thofe changes which we obferve 
in woman at the age of puberty: and generally, in 
their theories, they have connected with thefe changes 
the monthly and periodical difcharges of blood from 
the uterus, which commences with puberty. Thefe 
theories have been founded in general, on principles re- 
mote from the laws of a living fyftem. At this period 
of puberty, the whole frame is expanded into the full- 
nefs of feminine beauty; the breafts rapidly increafe, 
and are matured ; the parts of generation are enlarged ; 
the hair of the pubis grows, and the menfes flow. In 
explanation of thefe changes, theoritical conjeCtures 
after this model have been entertained. ** About this 
time the growth of the body begins confiderably to di- 
minifh, and the blood finding eafy admittance into the 
completed vifcera is prepared in greater quantity, the 
appetite being now very fharp in both fexes, a plethora 
confequently follows. In, the male it vents itfelf fre- 
quently by the nofe, from the exhaling veflels of the 
pituitary membrane being dilated, &c.; and now the 
femen firft begins to be fecreted, and the beard to 
grow. But, in the female, the fame plethora finds -a 
more eafy vent downwards, being that way diretted, 


partly by the weight of the blood itfelf to the uterine 
veffels, now much enlarged, of a foft fleecy fabric, — 


~ 


feated in a loofe hollow part, with a great deal of cel- — 


lular fabric interfperfed, which is very yielding and 


fucculent, 
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fucculent, as we obferve in the womb: for thefe 


caufes, the veflels being eafily diftenfible, the blood: 


finds a more eafy paflage through the very foft fleecy 
exhaling veflels which open into the cavity of the ute- 
rus, as being there lefs refifted than in its return by the 
veins, or in taking a courfe through any other-part ; 
becaufe, in females, we obferve the arteries of the head 
are both fmaller, in proportion, and of a more firm re- 
fifting texture. The return of the fam2 is, therefore, 


more flow, both becaufe the flexures of the arteries, 


from the increafed affux of the blood, become more 
ferpentine and fit for retarding the blood’s motion *, 
and likewife, becaufe it now returns with difficulty 
through the veins. The blood is therefore firft col- 
leted in the veffels of the uterus; next, it isaccumu- 
lated in the arteries of the loins, and the aorta itfelf, 
which urging on anew torrent of blood, augments 
the force fo far as to difcharge the red blood into the 
ferous veflels, .which at firft tranfmit an increafed 
quantity of warm mucus, afterwards a redifh coloured 
ferum, and by fuffering a greater diftenficn, they at 
laft emit the red blood itfelf. The fame greater im- 
pulfe of blood determined to the genitals, drives out 
the hitherto latent hairs, increafes the bulk of the cli-. 
toris, dilates the cavernous plexus of the vagina, and 
whets the female appetite to venery, &c.” 

We. cannot give implicit truft to fuch fpeculation, 
we cannot believe in this plethora, produced by the 
diminifhed growth of the limbs; neither can we be- 


* I have fhown that the tortuous arteries always form a pro- 
vifion for the occafional increafe of the action and acceleration of 
the bleod. 

R 3 lieve 
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lieve that congeftion and plenitude is produced in the _ 


female fy{tem, from the deficiency of perfpiration, from 
their more lax and weaker folids compared with man, 
from their indolent and fedentary life: for faéts are in 


dire& contradiftion. The growth and completed , 


fun@ion of parts at this particular age, is not to be ex- 
plained by any theory fo partially applicable; during 
almoft every period of life, there are fimilar changes 
taking place in fome one part of the body. Parts lie 
dormant, and are ftationary in their growth, which at 
a particular and ftated age of the animal, enlarge and 
develope themfelves by a new and invigorated ation. 
Obferve how different the proportions of the foetus 


are from thofe of the adult. We fee nature careful to’ 


perfec certain parts, as the head and liver, at an early 
period. We fee during early childhood how the parts 
fhoot out, and evolve in due proportion. We fee 
» parts which were large in the foetus lofe their prepon- 
derance: we fee others, which ferved fome purpofe in 
the foetal fyftem, gradually fhrink and difappear, be- 
caufe they have no longer the ftimulus to attion in 
the circle of conneétions which take place in the adult 
fyftem. We find other parts, as the teeth, for ex- 
ample, lying long within the jaw, inftead of praceed- 
ing with a gradual and continual enlargement, fud- 
denly rifing at certain ftated periods from their embryo 
ftate, and enlarging and pufhing up through the 
gums, when it becomes fit that the child fhould take 
more folid food than the mother’s milk. So the 


fecond fet of teeth, in a more particular manner, lie | 


| quite ftationary in their growth within their little facs, 
yet quickly, at ftated periods, they increafe, the ena- 


mel | 
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mel. is formed, and they rife above the gum. There 
is an infinite number of fuch changes depending upon 
the fame laws of the ceconomy, and not different from 
thofe which controul the growth, and direét the fhape 
of parts. They depend upon certain laws of the con- 
ftitution, which give an excitement to certain parts, at 
ftated periods, and which no theory partially applica- 
ble will explain. There isa feries in which the parts 
of an animal body are matured, and a fucceffion in 
which the functions are brought to maturity: and in~ 
the female conftitution, there are laws determining an 
action upon the womb and breafts, and all parts fub-’ 
fervient to conception and the nourifhment of a foetus ; 
at that period when the woman is arrived at the age 
fit to take upon her the part of a mother. 


OF MENSTRUATION. 


Unoer this head, I fhall confine myfelf to fuch a 
general view of the fubject, as is neceflarily connected 
with the peculiar functions we are now endeavouring” 
to comprehend. 

Menftruation is a ftate of preparation for concep- 
tion. When, therefore, the menfes flow at the na- 
tural periods, and in.due quantity, it is-a fign that 
the woman may conceive, and that her fyftem is fit 
for the fupport and nourifhment of a child. It is a 
general affection of the fyftem, which has a tendency 
to relieve itfelf by a topical action, by the excited ac- 
tion of the uterine fyftem ; and this excitement of the 
uterine fyftem is the end which nature is accom. . 
: Ray plifhing. 
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plifhing. To explain this, J may be allowed to take 
a fhort preliminary view : each particular organ or yif- 
cus, whilft it has its connections with the general fy 
tem, is, in truth, a fyftem within itfelf, having its pe- 
culiar functions, fympathies, and even vafcular .ac- 
tion, in a certain degree, independently. Were not 
this, in fome meafure the cafe, we fhould fee no local 
difeafe or topical ation ; and no vafcular aGtion could 
be far a moment ftationary and confined to one part. 
‘The body would, indeed, be then only one great hy~ 
draulic machine. But while the feveral parts have the 
“property of being excited feparately to an accelerated 
action, they are a€tuated by remote fympathies, and 
by thefe fympathies and relations, is the whole fyftem 
in a great meafure fupported, 

Before menftruation commences, there is a a preced- 
ing indifpofition, and fymptoms indicating a conttitu- 
tional affection. And thefe complgints are ufually 
more fevere in the firft, than in the fubfequent periods. 
The general revolution in the fyftem begins to accu- 
miulate its ation towards the womb, and thofe fymp- 
toms ufually accompanying uterine irritation, fhow 
how far it is affe€ted, and ina little time the menfes 
flow. Now, I conceive, the flow of the menftrual 
blood, to be not the end which nature is here labour- 
ing to accomplifh, but the means of allaying the ex- 
cited {tate of the uterine fyftem after the objet is ac- 
complifhed. It is not the difcharge of a few ounces 
of blood which relieves the fyftem ; for drawing blood 


fimply will not do it; but it is the excited ation of . 


the uterine fyftem which relieves the general diftrefs, 
and that topical action ‘has full relief in. the menftrual 
difcharge. 
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difcharge. General and topical plethora are terms 
’ which have been of great fervice in explaining this 
periodical change in the female fyftem, but the {tate 
of mere fullnefs, has little effet either on the conftitu- 
tional or topical change. Even in the exhaufted and 
debilated {tate of the fyftem, when menftruation ceafes 
from the want of energy and power in the vafcular 
fyftem, ftill there remain the fame laws governing 
the fympathies, and relations of the feveral parts ; 
and although they are feebly and imperfeétly excited, 
they give rife to accumulated diftrefs at the period in 
which the menfes fhould flow. 

There is more general diftrefs at puberty, and 
when the menfes firft flow; but afterwards, when 
the periodical a¢tion and ye mee 1s eltablifhed, there 
is little or no previous indifpofition. 

With regard_to vicarious heemorrhagy from remote 
parts of the body, fome, whofe opinion I greatly value, 
do not confider them as deviations of the menfes. At 
all events, from what I have feen of fuch hemorr- 
hagies (tumors, for example, difcharging blood at 
the menftrual periods), I would obferve, that there 
is an excitement, throbing, and diftenfion, previous — 
to the difcharge of blood, which confirms me in the 
notion of the neceflity of a counter excitement and 
action, as well as the difcharge of blood, being necef. 
fary to make a derivation from the uterine veffels. It 
is by diflection alone that we can form an eftablifhed 

opinion regarding the final ufe of the periodical return 
of the menfes. 

By diflection we come to the knowledge of the 
walt effential facts. In the firft place it is found, that 

the 
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the ovaria, and their veflels, partaking of the general ex- 
citement of the {permatic arteries, are enlarged, full of 
blood, and with every fign of increafed action. We 
find alfo, that the ovaria are matured and brought to 
pubulate, and almoft to ftart from their invefting 
membranes. Again, when we attend to the womb, 
we find, that thefe are marks of its whole vafcular 
fyftem being roufed to aétion. It has become laxer in 


its texture, and there is a change fimilar to what takes | 


place in the firft {tage of pregnancy, but lefs in degree. 
The veffels on the inner furface of the womb have 
been influenced by an action fimilar to inflammation, 
and itis afferted, that even the decidua is fometimes 
formed. ‘Thus, while the ovaria are ripened to that 
degree of maturity, which prepares them for impreg- 
nation, the furface of the wom), and its whole vafcu- 
lar fyftem, is preferved in a ftate of preparation for 
the adhefion of the ovum, when it fhall have defcended 
through the Falopean tube. I conclude that in con- 
fidering this fubje&t of menftruation, the mere circum- 
ftance of the difcharge of blood has been too much ate 
tended to, while thefe other more eflential circum- 
ftances have been neglected. 

It is not eafy to determine, fays Haller, either in 
this, or in any other fpontaneous hemorrhagy, from’ 
what kind of veffels the blood flows. From the cir- 
cumftance of the hemorrhoidal difcharge, which cer-_ 
tainly is from veins, and from the lochia, which is ge- 
nerally fuppofed to be a difcharge from the venous 
finufes of the womb after delivery, we have the argu-. 
ment of analogy, that in menftruation alfo it is a ve-~ 
nous difcharge.. This opinion is further confirmed 
: 10 from 
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from ftagnant blood being found in the uterine veins 
of women dying during the flow of the menfes, and 
orifices being obferved larger than could well be fup- 
pofed to be the extremities of arteries. 

I would fay, that it is little probable that fpontane- 
ous hemorrhagy proceeds from the rupture of the 
extreme arteries, becaufe it is the attivity of the ar- 
teries which caufes the hemorrhagy ; and becaufe this 
activity is the exertion of a mufcular force, and the 
exertion of a mufcular fibre never is fuch as to tear 
the fibre itfelf. On the other hand, we obferve that 
it is the neceflary confequence of an increafe of the 
action of arteries, that the correfponding veins dilate, 
and feem to fuffer a force of diftenfion proportioned to 
their increafed aétivity. We muft not. forget that 
many are of opinion, that the menftrual blood flows 
from the exhaling arteries. This opinion muft reft 
upon argument, and not faéts, unlefs the affertion 
of Raauw be taken as proof, that he could diftin- 
guifh their mouths; or that of Mebomius, who faid 
he introduced briftles into them. That anatomitts 
have introduced briftles into pores, or foramina, it 
would be ungracious to doubt, but that thefe were the 
orifices of exhaling arteries, is difficult to believe. I - 
rather imagine, that there is a provifion for this eva- 
cuation in pores, or foramina, in the extreme veins on 
the vafcular inner furface of the womb. 

From the confideration of the caufe of menftruation, 
as I have conceived it, from the fymptoms which 
proceed and accompany it, and from the effect attri- 
_ putable to the menftrual a€tion on the uterine fyftem, 
we cannot confider it as a mere evacuation of blood, 


but 
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but rather as of the nature of a critical difcharge re« 
lieving the fymptoms which preceded it. ‘With re- 
gard to the opinion of its being a fecretion, we muift 


firft know accurately what is meant by the term. If 


thofe who fuppofe the menftrual blood a fecretion 
mean only, that the blood is occafionally changed by 
the aétion of the veffels of the womb, I fhould will- 
ingly acquiefce in their opinion, for even during the 
bleeding from the arm by the lancet, or from a com- 
mon wound, the blood is altered in the fpace of the 
few minutes during which it flows; and before the 
final topping of a common hemorrhagy, there is a 
change in the properties of the effufed blood. 

When there is an unufual fource of irritation in the 
womb, added to the natural and periodical excite- 
ment of the parts, the menfes become more profufe, 
they laft for a longer period, the time of their inter- 
miffion is fhortened, and, in the end, from fome dif. 
eafes of the womb, there is a perpetual oozing of 
blood, which debilitates' the woman, and deftroys her 
conftitution, or there is fudden and profufe difcharge 
with coagula, unlike the ufual evacuation. 


OF THE CHANGE PRODUCED BY THE UNION OF 
THE SEXES. 


In confidering thofe changes produced on the ova- 
ria and womb by impregnation, we mult have recourfe 
to analogy in the firft inftance. By attending to the 
changes produced in vegetables, and the lower animals, 
we may be enabled to comprehend fome of the 

changes 
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changes in the female organs confequent upon con- 
ception, and which we might not otherwife be enabled 
to underftand. 

We fee that vegetables propagate their branches in 
every refpect like the parent trunk. We fee in the 
autumn the bud lodged in the axilla of the leaf, and 
obferve it pafs through the winter in a kind of dormant 
‘ftate ; but when it is influenced by the returning heat 
of the fpring, it fhoots out to full maturity. This 
growth is a natural power of propagation, and increafe, 
marked by no very peculiar circumftance, yet bearing 
a {trong analogy to the production of the feed. 

In the formation of the fruit of the fame tree, we 
fee a more complicated provifion for the propagation 
of the plant. We find that although the feed appears 
to be formed by the natural growth of the part like 
the bud, yet before it becomes prolific, and capable 
of growing, and arriving at maturity, it mult be in- 
fluenced by circumftances fimilar to the union of the 
fexes of animals; that its power of reproduction de- 
pends upon the reciprocal action betwixt the parts of 
the fame plant, or by the ‘approximation of male and 
- female plants. . 

Between the formation, maturity, and impregnation 
of the feed of plants, and thofe of the ova of animals, 
there is a clofe analogy. The feed is formed and ma- 
tured while attached to the parent plant; but the 
veffels of the plant having completed this operation, 
fhrink from their connections with the feed, leaving 
it with its little fyftem of veflels complete, and with a 
_ kind of imperfect life, which may be confidered as 
analogous to a dormant ftate. ‘This imperfect life, or 

3 perhaps 
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perhaps a ftate merely capable of being excited into 
life and motion, continues for the winter feafon, or 
for a longer period. 

The flower of plants folicits the fluids to the feed, 
as the influence of the leaf cherifhes the bud in the 
axjlla. The pulp of the fruit is probably a provifion 
of the fame kind, or when it: has fallen, to lay the 


foundation, by its decay, of a foil fuited to the tender 


plant. 

In the feed itfelf, we have much to admire. We 
find it incafed in a-ftrong hufk, or fhell, which is in 
general provided with a porous part ead to imbibe 
the moifture of the ground. : In the nut within the 
outer fhell, there is a foft fpongy fubftance, which, re- 
ceiving’ the moifture, fwells and burfts up the fhell, 
and relieves the feed. ‘The kernel of the nut is then 
like a common feed, it has begun to vegetate, and 
thefe are the parts which form the fyftem of its ceco- 
nomy. ‘The principal part of the feed confifts of al- 
. buminous matter for the fupply of the nourifhment to 
the embryo plant, fo as to prolong its fhoots, and to 
fend down its roots into the earth. The little embryo 
plant lies complete in all its parts, betwixt the lobes of 
albuminous matter, in a ftate of torpor, or in which 


the operation of the living principle is fufpended. | 


From the embryo plant there extends into the albumi- 
nous matter of the feed veflels, or tubes, inactive, but 
ready on the fupply of heat and moifture, to abforb 
the nutritious matter of the albumen, and minifter to 
the increafe of the embryo plant. 


Now the.root. of the little plant fprouts from the ~ 


feed, and has.a tendency to ftrike into the ground, 
and 
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and the bud rifes to the furface towards the light, and 
the influence of the atmofphere. 

We fee in this inftance, that the operation of the 
fyftem of tubes of the embryo plant.in the albumen 
was merely fufpended, that upon the feed being put 
into the ground, the heat and moifture promote the 
germination, by driving the nutritious matter of the 
albuments to the embryo plant. In the firft ftage of - 
this change, the matter abforbed by the veffels of the 
albumen fupply that nourifhment, which afterwards is 
conveyed from the root ftriking into the earth, and 
from the leaves abforbing from the atmofphere. And 
when the roots have ftruck into the earth, and the 
firft leaves rife upon the furface, the lobes of the al- 
bumen are exhaulted and fade, or rife up in form of 
"eaves, {till cherifhing the tender plant. 

‘When we come accurately to examine the fituation 
of the embryo in oviparous animals, we fhall find the 
fame provifion for the nourifhment and growth of the 
young animals, independent of external circumftances, 
nourifhment prepared for it until it fhall be enabled to 
gain f{trength to feed itfelf. 

The manner in which an egg is formed is this: The 
yolk, with its delicate membranes, are formed in the 
ovarium of the hen. The ovarium is placed on the 
back-bone, innumerable yolks are feen gradually 
formed, and fucceffively increafing in fize. When 
they are matured, they are of the full fize we fee them 
in the perfect ege ; they are furrounded with a delicate 
web-of membranes, extremely vafcular, which burits 
when they are mature and impregnated, and then they - 
fall into, or are grafped by the infundibulum, or what 

anfwers 
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anfwers to the Falopean tubes in woman and quad 
rupeds. While yet in the egg-bed, the cicatricula, of 
embryo, is feen to be included in its membranes, upon 
the furface, or in the membrane of the yolk; as the 
yolk, and the imbibed cicatricula, paffes through the 
uterus, the yolk, in a moft curious way, has the ad- 
dition of the other part of the egg. The uterus of a 
bird is not like that of other quadrupeds or viviparous 
animals, fimply for the reception of the ovum ; but it 
is long and conyoluted like the inteftines. And the 
yolk, asit drops into the upper part of it, colleés as 
it paffes along{t the uterus, the white of the egg, which 
is a fecretion from it. As it proceeds downwards, it 
receives the membranes of ,the white, and before it is 
excluded, it is coated with the fhell to preferve it from 
injury when it fhall be dropt from the hen. In the 
fully formed and incubated egg this is the fituation of 
the parts. Under the fhell is a membrane which in- 
vefts the whole parts, but leaves a {pace containing 
air in the greater end betwixt it-and the fhell. Within 
this. membrane the glarry white of the egg is contained, 
and within the white or albuminous matter is the yolk. 
Under the membrane of the yolk, there is a {mall fpot 
of a lighter yellow than the yolk. This, upon exami- 
nation is found to be a vefficle, and within it we fee a 
lefler circle formed by an inner vefficle: this is ‘Cica- 
tricula, and within this,the rudiments of the chick are 
contained. We may obfesve, that the yolk is f{peci- 
fically lighter than the white; again, it is fixed, towards 
the two extremities of the egg to the albumen, or 
white, by the chalaza. Thefe are like twifted cords, 
which arife from the yolk, and expand in the white, 

12 fo 
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fo that they take a pretty firm hold on its tenacious 
fubftance. Thefe chalaza are not fixed to the yolk in 
its axis, but to the fide, fo that the buoyancy of the 
yolk keeps it revolving as the egg is turned, fo as al- 
ways to prefent the cicatricula to the upper part of the 
egg, in whatever way it is placed; confequently it is 
always contiguous to the body of the hen, fo as imme- 
diately to receive the influence of the maternal heat. 
By incubation, the principle of life in the chick and 
its membranes is roufed, and the firft perceptible 
change appears in little bloody ftreaks, which, running 
together, forma circle of veffels, and, which, are feen to 
terminate in the umbilicus of the chick. 

This vafcular circle, the moft beautiful appearance 
of any inthe ceconomy of animals, ought to be parti- 
cularly explained. In Mr. Hunter’s book treating of 
the blood, there is a plate which reprefents the embryo 
of the chick in the incubated egg, at three different 
{tages of its formation, beginning with the earlieft vi- 
fible appearance of diftin@ organization.—The pre- 
parations from which thefe figures are taken, form 
part of a complete feries contained in Mr. Hunter’s 
colle€&tion of comparative anatomy.—They are meant 
to illuftrate two pofitions laid down in his work, viz. 
that the blood is formed before the veffels, and when 
coagulated, the veflels appear to rife; that when new 
veflels are produced in a part they are not always elon- 
gations from the original ones, but veflels newly 
formed, which afterwards open a communication with 
the original. 

This to me feems an idea founded on a very limited 
© view of the ftate of the parts. We mutt recolle& that 
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this is not the formation of new parts or new veflels. 
‘The embryo is in that ftate of which I have endeavoured 
‘to convey an idea, by the term dormant; poffeffing 
that degree of life which is to be renewed by incuba- 
tion, or artificial heat, but which will laft -a great 
length of time, and, like the germ in plants, be brought 
to vegitate only in particular circumftances. The 
tract of thefe velfels is laid in the original conforma- 
tion of the embryo and furrounding membranes, they 
are now merely called into aétion, and we fee only the 
‘effect of this aétion. We fee red blood formed; we 
know that the rednefs of the blood is derived from the 
membranes, and matter which furround the embryo, 
and that it is conveyed to the chick or embryo. Before 
we allow ourlelves to conjecture what is the firft mo- 
tion in the circle of a€tions which now take place, we 
muft confider whether it be not more likely that the 
firft ation of thefe veflels is in abforption; that’is, an 
abforption in the extremities of thefe veffels, or is there 
firft, an a€tion of the heart of the chick ?’—We are 
_ Teft'to this queftion, Is it probable that a change fhall 
take placein the fluids which fhall {timulate the veffels ? 
or fhali the heat of incubation ftimulate the veffels to — 
a upon the contained fluids? or, as feems moft pro- , 
bable, does the incubation, at the fame time, produce 
a change in the fluids, and ftimulate the veffels to ac- 
tion? To explain what I fhould rather conceive to 
take place, I fhall defcribe the probable feries of 
actions. ae 
In common feed, the {mall germ of the plant has its 
veffels pafling out into the lobes of the albumen to ab- _ 
" forb the food, upon the exiftence of the peculiar cirs ® 
cumiftances 
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cumftances neceffary to its being ftimulated to adtivity 
and growth. We have to obferve, that where the 
nut was attached in its hufk to the tree, it has left a 
porous part; by this cribriform kind of plate the moif- 
ture of the earth enters ;—that dry feurfy fubflance 
which we obferve on the infide of the fhell, {wells 
with the moifture which alfo penetrates the albumen or 
kernel—the moifture forming combination w the 
albumen prepares it for abforption; the veffels are, at the 

fame time excited, abforb, and thus nutritious fluids are 
conveyed to the germ—the nut fplits. by the fwelling 
of the.parts, and the corculum or bud fprouts up.— 
We find then, that in this inftance the grain, or nut, 
is brought into action by the fluids abforbed, forming 
new combinations with the albumen or kernel, and 
the active exertion of the living powers, beginning by 
an operation in the fluids, - 

In the fame manner, I conceive, that the incuba- 
tion of the egg caufes an action firft in the fluids, not 
in the folids (for thefe are folids according to the 
ftridteft fignification of the term; and {trong mem. 
branes, as a little vinegar will fhow, when poured up- 
on the albuminous fubftance of the egg). A change 
takes place in the fluids, there are new: arrangements 
fuiting them for abforption, by thofe circles of veffels . 
which are laid on the original formation of the mems 
brane. The fluids act as a ftimulus to thofe veffels, 
whofe alternate action arid relaxation never ceafe un- 
til the termination of life. I conceive this explanation; 
which I have offered, to be more confonant with the 
great principles of phyfiology, and an extenfive ana« 
mii of fimilar a&tions in the céconomy, than’ that ex- 
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planation of Mr. Hunter, which fuppofes the fpecks 
feen at the fides of the veffels, to be fpots of coa- 
gulated blood, deftined afterwards to become blood 
veflels. For, I am apt to conceive, the red blood to 
be formed only after feveral rounds of the circulation, 
and to depend upon a more perfect affimulation than 
that firft excited: and that Mr. Hunter is all along in 
this miftake, that he is fuppofing thefe veflels to be 
newly formed, which are laid in the conftitution of 
‘the membranes furrounding the embryo, and which 
are now only called into action, and only become ap- 
parent when they convey red blood. 

In the fyftem of the egg there are other circum- 
{tances worthy of notice: as the chick grows by the ab- 
forption of the white, or albumen, the new combina- 
tions reduce to a leffer bulk the whole mafs, which is 
within the fhell, and now we perceive the~ufe of the 
air-cell, which enlarging, fills up this fpace. When the 
chick has efeaped from the fhell, the yolk of the egg 
is not exhaufted, but it is found to be received into the 
belly of the chicken, and to have a conduit leading 
into the duodenum, by which it is poured into the in- 
teftinal canal. It is for fome time a fource of fupply 
to the young animal until its ftrength is equal to. the 
digeftion of its appropriate food. And in this re- 
{pet it is analogous to the fuckling of viviparous 
- animals. , A Ty 

Let us now obferve what analogy exifts betwixt the 
“generation, or rather the birth and nourifhment of the 
embryo of the viviparous animal, and thofe of the ovi- 
parous. As to the precife effect which the approach 
of the male has.upon the ovarium of the female, 

whether 
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whether by this union of the fexes, there is an actual 
addition to the ovum, or only an influence exerted on 
the parts already there, by the prefence of the male 
femen, it feems almoft needlefs to hope for an abfo- 
lute decifion. 

The refemblance of the offsprigg to both parents, 
would influence us at once to conclude, that. there 
muft be a union of the parts from both fexes. But 
when we confider how much the peculiarities of indi- 
vidual animals depend upon certain peculiarities of ac- 
tion; how the conftitutional predifpofitions muft de- 
pend onthe fame peculiarities. in the ation of parts, 
fince the doétrine of abforption teaches us, that of ac- 
-tual fubftance nothing is permanent, but all fuffers 
an inceflant revolution and change, of which nothing. 
can remain but certain peculiarities of action; we may 
then come to allow, that the male femen merely in- 
fluences the {tate of the parts already formed, and does 
not beftow an actual fubftance. 

In the fpeculations on the fubje&t of generation, 
faéts and obferyations have been fo very rarely attended 
to, that thofe which have been offered feem to have 
‘had a preponderance much beyond their real value. 
Thus the microfcopical demonftration of animalcula 
fwimming in the femen of the male, has given birth 
to an idea that they were homunculi, which being in- 
troduced into the proper nidus of the female, grew up 
to man’s eftate. Though, where all is conjecture, and, 
perhaps, as no better explanation is to be offered, it 
may feem improper fo directly to contradict any theory, 
ftill I muft fay, that this is, in my mind, the height of 
abfurdity. To fuppofe an animal fecreted alongft 
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with the feminal fluid from the’ tefticle of the male 
(and which, in all probability, is the produétion of 
ftlagnation and putridity), to {wim ahd be nourifhed in 
the male femen, and yet to hold that on being intro- 
duced into the ‘ovaria, it changes from an a¢tive ani- 
mal into an impalpable gelatinous-like mafs, and, after 
a feries of changes, grows at laft to the maturity of 
a human being, is altogether beyond my compre- 
henfion. 

The experiments made by the ingenious Dr. Heigh- 
ton, throw confiderable light upon thefe delufive fpe- 
culations regarding the impregnation of the female. 
He found by experiments on rabbits, that upon cutting: 
the Falopean tubes, forty-eight hours after the coitus, 
the impregnation was equally obftructed as when he 
had cut them previous to admitting the male ; it would 
appear that in thefe animals impregnation is by no 
means the inftantaneous effect of the union of the male 
and female, but that it requires at leaft fifty hours; 
for, when Dr. Heighton cut the Falopean tubes at that 
period, it did not prevent impregnation. Dr. Heigh- 
ton proves, that the generative procefs is not an in- 
ftantaneous effect, as we fhould very naturally fuppofe, 
but an operation requiring time. That the femen 
does not reach the ovaria during, or immediately after 
the coitus, is fufficiently evident; and it is ftill more 
fo, that the ovum is impregnated while in the ovari- 
um, and not upon its defcent into the womb, which 
is proved from the foetus fometimes remaining in the 
ovarium, or tubes, and growing to maturity. Dr. 
Heighton fuppofes the femen only to affeét the vagina 
and uterus, and that a confent of parts, or fympathy, 
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is communicated along the tubes and ovary to the 
ovum; and that neither the femen, nor the aura fe- 
minalis reaches the ovaria. When we look abroad 
for analogies, however, and find the femen of fome 
animals, as fifhes, merely thrown out upon the already 
evacuated fpawn, we cannot readily acquiefce in this 
opinion of the mere fympathy of the female parts call- 
ing the young animal into life. 

Leaving this fubject, we have to obferve, that pre- 
vious to impregnation there is .a.ripenefs and promin- 
ence of fome of the ova, that by coition the Falopean 
tubes do not inftantly grafp, impregnate, and, caufe 
the burfting of the ovum from the ovarium ; but there 
is an action commenced which gradually brings about 
this change. - Whilft the ovary is thus affected, the 
tubes are preparing for their action of embracing | 
the ovum, there is an increafed turgefcence in their 
veffels, and an enlargement and {welling of the fim- 
briated extremity. . When thus prepared, it approaches 

“the ovarium, grafps, and receives the ovum;-and by a 
periftaltic motion, probably very flow and gradual, the 
ovum is conveyed into the cavity of the uterus. 


OF THE OVUM, AND ITS CONNECTIONS WITH THE UTE 
RUS IN THE EARLY MONTHS OF PREGNANCY. 


Tue ovum, when it has defcended into the uterus, © 
and is perfect in its ftruture, is a foft oval mafs, 
fringed with veflels, and compofed of membranes con- 
taining the early foetus. When opened, or diflected, 

- it prefents three cavities, or we obferve the foetus to 
be furrounded with three diftinét membranes. The 
S4 1. Deci- 
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1. Decidua, or.tunica filamentofa, falfe chorion, or 
fpongy chorian. 2. The chorian, , 3. The .amnios. 
Of thefe coats, the outer one is formed by the womb, 
the others conftitute the ovum as it has defcended from 
the ovarium. We jhall, in the firft place, attend to 


the original membranes and general conftitution of the 


evum, and then to the deciduous covering which it 
receives in the womb. 


__ Plan of the Membranes, 


Plan of the Membranes. 


. A; The Foetus. B, The Amnios. C, The pce 
D, The Velicula Alba. ; 


Amnion. The men is the veficle which immes _ 


diately involves the foetus. It is a very thin and pel- 
lucid membrane in the early flage of pregnancy, but 
“it acquires confiderable thicknefs and ftrength in the 
latter months. 
The amnion contains a thin watery fluid in which 
the foetus is fufpended., In the abortion of the early 


months, we find the quantity of this fluid very great 


in proportion to the whole ovum, and this forms a de- 


Fence to the delicate, and almoft gellatinous fubftance . 


of. 


— 
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of the foetus, while it is a provifion alfo for the regu- 
lar prefentation of the head of the child, for now the 
foetus being fufpended in this fluid, and hanging by 
‘the umbilicus, and the head and upper part of the 
body greatly preponderating, it takes that pofition 
with the head prefenting to the orifice of the womb 
which is neceffary to natural and fafe labour, the foetus 
being prevented from {Lifting in the latter months 
by the cloffer embracing of the child by the uterus. 

Curorian. The chorian is the fecond involving. 
membrane of the foetus; on the infide it is fmoorh, 
and betwixt it and the amnion a gelatinous fluid is in- 
terpofed. Inthe early months it is much ftronger — 
than the amnios, but in the advanced ftage it has come 
in contaét with the amnios, no fluid being betwixt , 
them. And in proportion as the amnios gains ftrength 
to be of effential fervice in dilating the orifice of the 
womb during labour, the chorion has relatively be- 
come very thin and weak. On the outfide the chee 
rion is fhaggy and vafcular, and conftitutes thofe 
minute extremities of the vafcular fyftem of the ovum, 
which attach to the furface of the womb, or rather to 
the flocculent membrane which it throws out. 

THE UMBILICAL corD. When we can firft de- 
cern the foetus, it is merely like an opaque oval body 
of the fize of a common fly, and clofely attached to | 
the amnion ; but, by degrees, it recedes from it, and 
then we perceive that it is attached by the umbilical 
cord, which confifts of the trunk of the veffels going 
out from the foetus, and which diftributed upon 
the chorion receive the fupplies from the maternal 
fyftem. 
| Now 
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Now we perceive that the foetal fyftem which de- 
fcends from the ovarium, is not merely a foetus or 
embryo, but that this embryo, befides a fyftem of | 
veffels within its own body, is furrounded completely 
with membranes, and that from the vafcular fyftem of 
the embryo, there go out veffels, which being minutely 
diftributed to the outer veficle, or membrane, and 
actuated by the fame heart which circulates the blood 
through it, our little corporal fyftem prepares for 
imbibing the due nourifhment from the uterus. 

VesicuLa ALBA. The veficula alba, or umbilicalis, 
is a little veficle which lies betwixt the chorion and 
amnion; it contains a white fluid; it is connetted 
with the naval or cord, by an artery and vein. Very 
little has been offered as explanatory of its ufe, it has 
been confidered as fimilar to the alantois of quadru- 
peds, and having a conneétion with the urachus; but 
it has no communication with the bladder, and foon 
difappears. Whereas, if it had been for receiving the 
fecretion of urine, it would have been prepared for the 
more mature'ftate of the foetus. 

I conceive it not tobe improbable, that it isa provifion 
of fupply for the embryo, previous to its perfect attach- 
ment to the uterine fy{tem, and during its defcent into 
the womb, perhaps fimilar to the albumen of ovipa- 
rous animals, but which, after the perfect eftablith- 
ment of the connection betwixt the foetal and maternal 
fyftem, fhrinks and difappears, as being no longer 
neceffary. 


Or 
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OF THE ADDITIONAL MEMBRANES WHICH THE OVUM 
RECEIVES FROM THE UTERUS. 


‘Waite the ovum is taking the changes confequent 
upon impregnation, the womb partaking of the gene- 
ral fympathy which prevails over the whole uterine 
fyftem, takes a change adopting it for its reception. 
The firft appearance of aétion is marked by a greater 
activity of the veffels, a fwelling and foftnefs of its 
fubftance. While on the inner furface there is an 
exudation which being converted into a fpongy mem- 
brane, is péculiarly adapted for the reception and ad- 
hefion of the ragged and vafcular furface of the 
ovum. : p 263. 


| % he 

In this plan we thal be able to obferve the relations 
and inflections of the uterine membranes or decidua, 
Mt betas as 
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as feen and defcribed by Dr. Hunter, and of their cor- 


rectnefs, my obfervations in diffeGtion leave no doubt — 


in my mind. AA, The uterus in out-line; B, the 
amnion with the foetus; C, the chorion. Now it is 
obferved, upon a careful examination of an abortion 
of the early months, that befides the chorion and 
amnion, there isa {pongy membrane of two diftinct 
lamina which invefts the chorion. The outermoft of 
thefe is found to furround the whole ovum, even in- 
velting that part which has become the placenta by 
the accumulation of veffels. This outer membrane 
then may be reprefented by the line DD. It is repre- 
fented as adhering to the furface of the womb, as it 
muft do in faé. We obferve again, that it is per- 
forated where the Falopean tube enters the womb, 
that at this part it is not formed; fo that, according 
to Dr. Hunter, and the preparations which I poffefs, 
thefe tubes open into its infide. 

Upon diffecting up the outer lamina of the decidua, 
we find that where the placenta commences, it is re- 
fle€ted over the furface of the ovum and the fhaggy 
chorion of the ovum, fo as to_be reprefented by the 
letters EE. We fhall now underftand the diftin@ion 
betwixt the Decipua Vera DD, and the Decidua 
Reflexa EE. | , 

It would appear that this membrane is either com- 
pletely formed, or at leaft the fluid which is to form 
it, is thrown out previous to the defcent of the ovum ; 
indeed, fo intimate is the fympathy betwixt the whole 
uterine fyftem, that this membrane is formed in thofe 
cafes where the ovum does not defcend, but conflitutes 
the extra uterine conception, | 


Dr. 
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Dr. Hunter fuppofed, that the ovum paffed into the 
cavity of the uterus whilft the coagulable lymph was 


pouring out by the arteries of the uterus, and that it 
was thus immerfed in, and furrounded by the decidua, 
for he could not conceive that it could gain admif- 
fion betwixt the lamina of the membrane already 
formed. 

I fhould conceive that the ovum A, upon its de- 
‘fcent gets intangled behind the. deciduous membrane 
B, by which means the ovum is not left loofe in the ' 
cavity of the womb, but is foon attached and fur- 
rounded with a-membrane, or vafcular web, from 
which it can immediately draw fupplies, and by this 
provifion alfo its adhefion to the fuperior part of the 
uterus is infured. But as the fame action of the ute- 
rus continues, and, as we muft naturally fuppofe, be 
“rather occafioned by the prefence of the ovum in its 
cavity, the furface of the uterus at A continues to 
throw out a coagulable matter which furrounds that 
part of the ovum, fo that this will immediately become 
its fituation. 
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A, The Decidua Vera, formed before the defcent of 
the ovum. B, the Decidua Reflexz, formed by the 
ovum getting behind it, and pufhing it down. C, the 
efflorefcence which continued to be poured out, fur- 
rounds the upper part of the ovum, and which, from 
its more immediate fupply from the uterus, will in 
time form the fole fupport of the foetus, viz. the ute- 
rine portion of the placenta. 


OF THE PLACENTA, AND OF THE NUTRITION OF 
THE FETUS. 


Wuen the ovum firft defcends into the uterus, the 
fleecy furface of the chorion eftablifhes a univerfal ad- 
hefion, but no fooner is the attachment of the ovum 
eftablifhed, than the veflels of the foetus which are 
univerfally diftributed over its furface, begin to accu- 
mulate to that point from which the more abundant 
fupply i is obtained. Thus, from the univerfal adhe. 
fion the veffels of the fcetus are maffed and accu- 
mulated together, fo as to form a thick cake or pla- 

‘ centa. 


“ 
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centa. This takes place upon the fame principle 
that the roots of a plant ftretch towards the foil beft 
- fuited to it, or the branches and leaves of a plant 
grow and fpread towards the light. ‘The placenta is 
deftined to adhere to the fundis of the womb, and 
there we obferve the accumulation of the large veffels 
of the womb, it being equidiftant from the feveral 
fources of blood; and to this point is the tendency of 
the veflels of the chorion fo great, that we fometimes 
fee the veflels of the cord running three or four inches 
upon the membranes before they reach the placenta, 
evidently fhewing that the point to which the umbili- 
cal cord had been originally attached, was not oppofite 
to the more vafcular part of the womb; but that the 
veffels had to ftretch and elongate fome way from the 
infertion before they accumulate in form of the pla- 
centa, towards that part of the uterus where there was 
the greater vafcularity. 

But the formation of the placenta on the fundus of 
the womb is not conftant, although there are many 
provifions for enfuring attachment there. But when 
it does form-low in the womb, or on the orifice itfelf, 
we then perceive the reafon of nature’s folicitous care 
in preventing it; for it occafions the moft dangerous 
floodings from the placenta prefenting on the approach 
of labour, and its connections being neceffarily torn 
up previous to the delivery of the child. 

The placenta of the advanced ftage of geftation we 
mafs formed partly by the accumulations of the veffels 
of the foetus (the trunk of which is the umbilical 
cord), and baie of a vafcular and cellular portion 

| formed 
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formed by the uterus. On the furface attached to 
the womb, the placenta exhibits deep and irregular 
fiffures which divide it into lobes; but on the inner 
furface is {mooth from the invefting membranes, but 
raifed into irregularities by the numerous and tortuous 
ramifications of the umbilical veffels. When rudely 
torn or cut into, it appears to be a fpongy {ubftance, 
formed in a great part of an irregular tiffue of 
veflels. ~ 

In the human fubje& we find, that the maternal 
part of the placenta is thrown off with the other fecun- 
dines, and does not feparate from the fcetal part of it. 
While, in other viviparous animals, the monkey ex- 
cepted, the filamentous extremities of the foetal veflels 
feparate from the glandular mafs formed by the sins 
nal veflels of the uterus. 

The placentary veffels of the foetus never touch the 
furface of the womb, but communicate with the ma- 
ternal fyftem through the veflels of the womb, which 
pierce the deciduous membrane. Still the queftion of 
the precife manner in which the veflels of the foetus 
communicate with thofe of the mother remains unde- 
termined. I conceive that in the early ftage the deci- 
duous membrane being thrown out by the action of the 
uterine veffels, thofe of the chorion ftretch into it, and 
abforb the nourifhment. The decidua is avafcular mem- 
brane, but it has, at the fame time, a peculiar fpongy 
texture. This fpongy, or reticulated {tructure of la- 
mina of the decidua ceafes where the placenta is af- 
fixed. When we carefully diffeét up the decidua, to 
- the margin of the placenta, it is found to be be more 
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rigid, white, firm, and thick *. When we examine 
the outfide of an entire ovum, we obferve that at 
the place covering the placenta, it is corrugated 
and full of irregular eminences like the convolu- 
tions of the brain, and amongft thofe irregularities 
many {mall convoluted arteries may be difcerned, 
with {pots of extravafation and the flat mouths of 
veins. Upon difleting up this maternal part of 
the placenta, we find it to form the-firmeft part of it; 
and by the difference of colour, as well as by the pof- 
fibility of tearing it up, or diffecting from the mafs of 
vellels of the chorion, we recognize it as the decidua. 
This union, however, betwixt the maternal and fcetal 
parts of the placenta is intimate, and it is impoffible 
to determine by difleGion with the knife, whether 
there be inofculations betwixt the maternal and foetal 
veflels, or whether the nourifhment of the foetus is’ by 
abforption, nor can we diftinguifh in the firft months 
the cellular intertexture which may be obferved in the 
placenta of the full time, as defcribed by Mr., Hunter. 

In explanation of this part of our fubje@t, I have 
purpofely diffected, and made drawings of the ovum 
in feveral ftages. This point of anatomy relating to the 
decidua, is particularly explained in Plates VI. and 
VIL. to which I refer the reader. 


Or THE LIQUOR AMNII, AS CONDUCING TO THE 
NOURISHMENT OF THE F@TUS. 


‘Some phifiologifts obferving the ftri&. analogy, 
which exifts between the function of the placenta and 


* T {peak atter difeGing the ovum of the third month. 


Woo, 1Vs ; the 
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the lungs of breathing animals have conceived, that 
the liquor amnii-is the fource of nourifhment, and 
that it is taken into the ftomach. I believe they have 
conceived fome analogy to exiit betwixt the albumen 
of the egg and the liquor amnii, which in their minds 
has f{trengthened this opinion. But there is here no 
analogy; we have feen, that the embrio of oviparous 
animals being formed with the yolk in the egg-bed or 
ovarium, defcends into the uterus, and there receives 
the addition of the albumen or white. On the other 
hand, we find that the ovum of viviparous animals is 
formed in the ovarium ; and that the liquor amnii be- 
ing within the membranes of the ovum, muft be the 
production of the fcetal fyftem. Further, when the 
evum has defcended into the womb, and grown to 


.fome maturity, we fee that there is’ no connection. 


by veflels betwixt the foetus and mother but through 
the placenta ; that the liquor amnit is within the in- 
volving membranes of the foetus, and that confe- 
quently it muft be thrown out by the veflels of the 
foetal fyftem, ‘Thus, to fuppofe the foetus to be. fed 
by the liquor. amnii, would be to fuppofe it to draw 
refources from its own fy{tem, and that the veilels 
poured out a fluid, which is afterwards to be taken 
into the ftomach*. Bur without adducing arguments, 
it is fufficient to fay, that foetufes have ‘been brought 


forth, monftrous in their conformation, and without . 


mouths yet well grown. 


¥ A-greater abfurdity than that‘of which a foreign author is 
guilty cannot be imagined, becaufe the liquor amnii, or fome 


fluid, is found in the trachia, he fuppofes that the fetus refpires,- Y 


and receives oxigination from the liquor amnii. 


Or 


¢ 
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OF THE PLACENTA AS THE SOURCE OF NOURISH- 
MENT To THE FETUS. When we-confider the mere 
{peck of the embrio in the firft weeks, we fee that it 
can have no other fource of nourifhment than through 
the extreme veffels of the chorion, connected with the 
fhort umbilical cord; and we may beconyinced alfo, 
that in its progrefs to! maturity, when the general 
connections of the chorion ceafe, and the placenta is 
formed, the fole fupply is through its veffels. Regard- 
ing’the. manner of the communication betwixt the vef- 
fels of the mother and child there are many. opinions. 
The fimpleft explanation, but the furtheft from the 
truth is, that the arteries of the womb are continued 
into the veins of the foetal portion of the placenta. That 
on the other hand, the arteries of the foetal fyftem are 
continued into, or inofculate with the veins of the 
womb; and that thus, the blood of the mother’s 
fyftem is carried by direct inofculation. A little in- 
veftigation will convince us, that this is a very unlikely 
conjecture. We fee the embrio furrounded with its 
veflels, and forming a complete fyftem within itfelf, 
defcend into the womb. We fee that the attachment 
betwixt the furface of the ovum and the womb, de- 
pends of a reciprocal action betwixt them; and when 
the foetus is feeble, or difeafed, or when it dies, the 
uterus immediately feparates from it, as from a dead 
part, and there is an abortion. - Again, it is not na- 
tural to fuppofe, that the circulating fluids of the adult 
are calculated for the circulation in the embrio, or that 
the*blood of the adult is fit for the circulation of the 
foetus. When we inject the veflels of the foctus, we 
find the veins and arteries of the umbilical cord to in- 

Tea _ofculate 
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ofculate freely wich each other, and the fluid pafles 
from the arteries to the veins with little extravafation 


or efcape of fluid, and fuch only as may be fuppofed — 


to pafs from torn veffels. Again, the bleeding of the 
child does not draw from the maternal fyftem ; for ex- 
ample, when the accoucheur has to perform the opera- 
tion of embryoulcia, and when the arteries of the brain 
pour out their blood, the woman does not fuffer, nor 
is there any danger of hamorrhagy from the cord after 
the delivery of the child. Again, what does the ana- 
logy of other animals fhow us? We may obferve, in 
the firft place, that probably on account of the pecu- 
iar form of the womb of woman, and in thefe cirs 
cumf{tances to guard her from danger of hamorrhagy 
during delivery, it is neceffary that the placenta fhould 
be accumulated towards the fundus of the womb. 
Now, to allow lefs danger of the feparation of the fe- 
eundines from the womb, and confequent abortion, 
there follows a neceffity for the human placenta being 


attached in a particular manner and in place of the | 


maternal part of the placenta remaining with the 
womb, as in other animals, the whole mafs feparates 
on the delivery of the child. The neceffity for this 
firmer attachment of the human placenta, caufes the 
connection betwixt the foetal and the maternal por- 
tions. to be very intimate, and the manner of the 
vafcular connection by no means eafily demontftrated. 


In other animals, however, for example in thofe - 


which have the fmall and numerous placenta, .or coly- 
lidones, the foetal and maternal portions of the plae 


centa feparate eafily ; the maternal part being a pro- | 


minent vafcular bed, which is a part of the womb, 
and 
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and is not deciduous. Here we find, that the glandu- 
‘Jar-like portion which belongs to the womb may be 
minutely injected, and no particle of colour pafs into 
the foetal part; and again injection fhows the foetal 
portion to be merely compofed of the fleecy extremi- 
ties of veffels, which, however, minutely injected, do 
not fhow any inofculations with the maternal veffels ; 
in fhort, here the connection betwixt the extremities 
of the two fyftems is fo very loofe, and the filaments 
fo minute, and almoft like an impalpable mucus, that 
we can imagine no other kind of connection than that 
the extremities of the umbilical veflels take up by ab- 
forption the nutritious matter neceflary for the fyftem 
of the child, and that this is fecreted by the veflels of 
the womb. 
. Inveftigation in every department of natural hiftory 
fhows a fimilarity, and a fimplicity in the operations 
of nature. Comparative anatomy may be brought 
with much advantage in illuftration of the very obfcure 
Jaws which guide the functions of the parts of genera- 
tion. When we turn our attention to the egg, we 
find, in the firft place, that the vafcular fy{tem is com- 
plete within itfelf, and requires no permanent connec- 
tion with the maternal fyftem to invigorate its action. 
We find that the artery which paffes out of the umbi- 
~ Heal cord of the chick, and which is diftributed to the 
membranes of the white, pulfates ftrongly, and carries 
venous coloured blood. We find the returning vein 
carrying arterial coloured blood. We find then that 
thefe veffels mult have a double function, they imbibe 
the nourifhment from the, white, and convey it to 
the increafe of the chick; and they at the fame time, 
fe perform 
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perform an action fimilar to that of the pulmonary 
veflels of ‘the adult, feeing that they carry out. dark- 


coloured blood, and convey it back to the chick, of a’ 


bright vermilion colour. Now, I do not conceive, 
that this change upon the blood is performed by the 
communitation with the atmofphere through the 
fhell, for I fee no diftin@tion in the colour of the veffels, 
which are'contiguous to’ the membrane of the fhell, 
and thofe which are removed from it by the expand- 
ing of the air-cell. Further we find, that there is an 
intermediate kind of generation jin fifhes which are 
oviparous, but retain the egg within their womb, until 
the foctus is matured; here no cemmunication with 
the air or water can be allowed. 

Since we fee that the chick in ovo is capable of mi- 
niftering in every eflential particular to its own increafe, 
wherefore fhould we fuppofe that the foetus of vivipa- 
“yous animals has any other more particular conrieétion 


with the womb of the mother ?—The difference isin my , 


mind this fimply ; the ovum of the oviparous animals 
defcending through the convoluted and inteftinal-like 
“womb of the hen, accumulates a quantity of matter 
around it, which ferves every purpofe of nutrition 
when the embrio fhall be finally feparated from the 
maternal fyftem; but in the viviparous animals the 
‘ovum defcending into the womb remains there, and 
has an inceffant’ fupply of nutritious fluid, fecreted 
from the veffels of the womb, as it is required by the 
appetency of the foetal fyftem.. As in the egg, the 
membranes furrounding the white have the fame effect 
upon the blood, which is afterwards produced by the 
lungs ; fo has the placenta of viviparous animals the 

double 
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double funtion of fupplying nourifhment, and the 
oxigination of their blood. The umbilical vein carries 
back pure arterial blood, and the common opinion is, 
that the blood of the fcetus coming in contaét with the 
blood of the maternal fyftem, receives the principle 
from it, which beltows this quantity of colour, with 
other neceffary qualities, of which this of colour is 
but the fign to our obfervation. It is not neceffary to 
this change on the foetal blood, that it fhould come in 
immediate contact with the maternal blood, for it is 
poflible, nay probable, that the matter thrown out by 
the maternal veffels, whilft it is nutritious, has alfo in 
it, in a condenfed, and not a gafeous form, that which 
is eflential to the change of the blood of the foetus from 
the modena colour to bright vermilion. 


OF THE EXTRA UTERINE CONCEPTION. 


We find fome curious fa&ts relating to the ation 
and fympathy amongft the parts of generation, proved 
by the cafes of extra uterine conception. When na- 
ture, baulked and interrupted in her ufual courfe of 
operation, fhows unufual ‘refources, it would ‘appear, 
that the ovum, after impregnation, has in fome cafes 
remained attached to its original feat in the ovarium, 
perhaps owing to fome want of due fympathy and 
fynchronous action of the Falopean tubes, which 
fhould grafp and receive the ovum. In other inftances 
the ovum has been received into the Falopean tubes, 
but either from a want of fufficient dilatation and ac- 
tion in them, they have not been able to propel it for- 

gay ward, 
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ward, or the ovum taking upon it that action which 
is deftined to form its conne¢tions with the uterus, ad- 
heres, and is enlarged in the tube, fo that it cannot be 
‘conveyed down into the womb. 
. But the moft curious inftance of the extra uterine 
conception is, where afterimpregnation the ovum has 
dropt from the ovarium, and lies in the cavity of the ab- 
domen amongtt the vifcera. Here alfo the veflels of the 
fleecy chorion {pread, and attach themfelves to the 
furface of the vifcera. 

Thefe inftances of deviation from the natural action 
of the parts after conception prove to us, I think, that 
from the moment of impregnation there is a principle 
of life and aétivity in the fyftem of veffels of the ovum, 
and that at a ftated period this aétion becomes fuch, 
that the ‘efllorefcent veflels of the furface of the ovum, 
attach themfelves to whatever vafcular furface they are 
in contact with. Further, it feems to fhew, that in 


the womb, and in the deciduous membrane which it, 


prepares for the reception of the ovum, there is nothing 
very particularly neceffary, and that any vafcular fur- 
face will take upon it the fame changes, and being 
excited probably to fome peculiarity of ation, will in 
every thing effential fupply the growth and nourifhment 
of the ovum and feetus, 


It fhows us how far the attion previous and confe- | 


quent to impregnation is a univerfal and fympathetic 

excitement of the uterine fyftem ; that the decidua is 

formed in the cavity of the womb, although the ovum 

does not defcend. This points out to us how careful 

nature is, that there fhall be a reciprocal aétion in the 

“ovum and womb, fo as to enfure the adhefion of the 
ovum, 


as 
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ovum, and the ready fupply of a proper nidus for it, 
when it fhall have defcended into the cavity of the 
womb. It informs us, that the uterus is a fpongy 
and vafcular bed, having peculiar fympathies which 
actuate its veffels, and a form of veflels adapted. to 
quick acceleration of action fo as to grow, enlarge, 
and fupply the fecundines with nourifhment. 

{t is not, however, in the mere adhefion and fupply 
afforded to the foetus, that the peculiar adaptation of 
the womb for the reception of the foetus is fhown, but 
in the provifion for the delivery of the child at a regu- 
lar and ftated period. For, it is a curious fact, that 
in the cafe of extra-uterine foetus, on the expiration 
of the nine months, the uterus takes upon it that 
action, and that excitement of its mufcularity which is 
deftined to expel the foetus. Accordingly we find, 
that at the ufual time of utero-geftation, there are 
pains excited, and flooding, with the difcharge of the 
decidua from the womb, although it contains no 
foetus. 

_ Nay, further it would appear from the refult of 
feveral cafes, that at the expiration of the natural 
term of utero-geftation, the foetus indicates that it is 
governed by prefcribed laws, which render a change 
neceflary, and fhow that its fy{tem is no longer fit to 
be fupplied through the placentary veflels, and as in 
the fituation of extra-uterine foetus this change cannot 
take place, it dies and becomes with its fecundines, as 
a load of foreign or dead matter in the belly. This 
event is generally followed by the death of the mo- 
ther, though fometimes an abfcefs has opened and dif- 
charged the foetus, or after much fuffering, the bones 


have 


278 OF THE WOMBe: 


have been difcharged by ftool, with much matter and 
nee eee diarrhea. 


Or THE WOMB AT THE FULL PERIOD OF GESTATION 
AND OF DELIVERY. 


* 


To complete this view of the female parts of gene- 


ration, it remains only to {peak of the ftate.of the parts 


at the full term of nine months, and to obferve the 
procefs of a natural delivery. 

The rapid increafe of fize of the pregnant womb in 
the fhort {pace of nine months, is perhaps the moft 
furprifing phenomenon of the whole animal ceconomy, 
it fhows the power of a peculiar excitement in calling 
ito action a partial and local fyftem of veffels. ‘This 
ftate of pregnancy is the furtheft from a ftate of diften- 
tion, in fo much, that it is obferved the wombs feels 
peculiarly foft on impregnation, and as if but imper- 
fetly filled by the ovum. This foft ftate isa fign of 
vafcular action. _We may often obferve in the dif- 
~ cuffion of a tumor, that before any change takes place, 
it fwells and becomes foft, and this even where the tu- 
mor is about to be abforbed. . 

The fundus of the uterus is the part firft enlarged ; 
and afterwards the inferior parts ; at length the cervix 
is obliterated, and the uterus, which was originally 
pytiform, becomes nearly oval, and the diftention, as 


we have remarked, is greateft on the back part of the . 


womb. - In the firft months the uterus finks lower in 
the pelvis, they fay, from its weight, but the fpecific 
weight of the uterus is not increafed,-and on that ac- 


count it fhould not fink deeper; it is, perhaps, rather ‘ 


from 
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from its enlargement, and the difficulty with which the 
fundus makes it way among the vifcera in the brim of 


' the pelvis. Having defcended confiderably, the os 


tincee projects further into the vagina, but the fundus 
continuing to enlarge, at laft emerges from the circle of 
the bones, and then from the conical form of the ute- 
rus, it fometimes rifes {uddenly out of the pelvis ; now 
the vagina will be found elongated, and the os tince 
removed from the point of the finger. 

Now the ligaments of the womb direct it forward, 
and it rifes clofe upon the abdominal paries, and before 
the bowels ; in the firft pregnancy it rifes almoft directly 
up; in iubfequent pregnancies from the greater relaxa- 
tion of the integuments and the abdominal mufcles, it 
is allowed to fall more forward; about the fourth month 
of pregnancy, the womb may be felt in the abdomen, 
and rifing out of the pelvis; in the fifth month the 
fundus is about half-way betwixt the pubes and navel; 
in the feventh, it is about half-way betwixt the navel 
and {crobiculus cordis ; in the eighth, itis at its highelt, 
and towards the end of the ninth month, it rather 
fubfides. Finally, immediately before labour it de- 
fcends remarkably, and fhifts into the middle of the 


_ pelvis, fo.as faitly to prefent the orifice of the womb. 


The mufcularity of the uterus is increafing from the 
firtt moment of pregnancy. As the uterus increafes in 
thicknefs and is diftended, the mufcular fibres become 
more diftinét, and their power of contraction greater ; 
but what is very particular is the great mufcular efforts 
made by the womb during labour by thefe fibres, which 
have not till that time felt the ftimulus to action, or 
been allowed to contract. 


‘When 
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' When the period for the approach of labour is ar- | 


rived, the nature of that vifcid feeretion which feats 
up the orifice of the womb is altered, it lofes its vifei- 
dity, and all the parts are relaxed and prepared for the 
tran{miflion of the head; even thofe rigidities, {triGures, 
or callofities of whatever kind, which would feem to 
promife an abfolute obftruGtion to thegpaflage of the 
child, yield and relax previous to labour. The aétion 
of the womb is at firft feeble, as might be expected, 
and aecoucheurs have marked thefe ftages of a natural 
labour. 

ift. The womb has fuffered no diminution of its 
fize; the membranes,are entire, and, of courfe, the 
contractions of the womb are feeble, becaufe before 
it is allowed to make fome contraétion its efforts are 
not {trong. ‘This is a provifion for the firft ftage of 
labour being flow; by and bye the orifice dilating, the 
membranes with the waters are felt protruding. The 
membranes and water is as a foft conical cufhion, 
gently dilating the paflage; and in this ftage there 
fhould be no officious interference. While the mem- 
branes are entire, both the mother and child are in 
perfect fafety.. 

ad. The orifice continuing to dilate, and the efforts 
of the womb increafing, the membranes burft, and the 
head of the child prefles on the orifice; then the 
womb is allowed to contract: this contraétion is a 
ftimulus to greater efforts, and, in a few pains, the 
head defcends in to the cavity of the pelvis. The ori- 
fice is completely retraéted, and there is no longer a 
mark of divifion betwixt the womb and the vagina ; 
they are as one canal. If, however, the membranes 
aye 
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are burit too early, the labour is not accelerated, ‘but 
retarded.. The orifice is not dilated by the foft and 
elaftic membranes ; the head of the child preffes broad 
on the orifice, which becomes rigid, and perhaps in-_ 
flamed, its dilatation is flow, and the labour tedious. 
Though, from the form of the bones, and particularly 
by the retiring of the facrum, there is a provifion and 
guard for the foft parts of the mother againft compref- 
fion by the head; yet nature intends this ftage to be 
fhort, for it is the period of danger. There is now 
obftruction of urine and feeces, and the veffels of the 
parts fuffer compreffion. | 
3d. Now the head of the child prefenting at the ori- 
fice of the vagina, forms a third ftage ; it is the ftage 
of moft exquifite fuffering : the head is pufhed for- 
ward during every pain, and recedes again in the ab, 
fence of pain. An interval of reft precedes this. flage, 
at laft the pains retyrn, and the hard head of the child 
coming to prefs on the orifice, and the womb coming 
in clofe contaé with the body of the child, the pains 
are redoubled in ftrength. The face of the woman; 
perhaps, before pale and flat, becomes red and turgid, 
the eyes gleam, and are inflamed; the pulfe becomes 
quick and hard; and, from the exquifite expectation 
of relief, fhe looks. wildly round on her attendaats, 
lofing all reafon and recolleCtion; the is frantic, with the 
_ moft agonizing painto which the human frameis fubject. 
~ Now the occiput of the child begins to project with sits 


_. wrinkled {calp through the external parts, but nature 


intends that this alfo fhould dilate flowly ; the ligaments 
and os coxigis refift feveral throes, and direét the 
head 


* 
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head forward under the pubes; at laft, after feverat 
pains, it rifes with a half turn, and is delivered. 

4th. The fourth ftage, is the delivery of thé body 
and fhoulders ; ; and, 

sth. The fifth ftage, is the delivery of the Saddenve’ 
The placenta is expelled by a continuation of the fame 
action of the: womb, and. is part of the natural pro- 
cefs. Firft a flow of the liquor amnii and blood fol- 
lows the child; and the woman lies for a time ex- 
haufted ; the extreme pain and excitement having 
ceafed. The womb generally recovers its powers in 
about twenty minutes, and then there is grinding pain 
in the belly, and the placenta is detached and expelled, 
or is pufhed down into the vagina. ’ 

Thus we have fketched, in the moft fuperficial 
manner, the progrefs of a natural labour, with a view 
merely to explain the general notion of the entire 
funtion of the womb, not with that minutenefs which 
the accoucheur would look for in treating the fubject. 
Let us, for an inftant, attend to the flate of the um- 
bilical cord, and the final contraGtion of the womb. 

“I have already obferved, that while the membranes 
are unbroken, the child is fafe, that is to fay, there 
is no danger of the compreflion of the umbilical cord ; 
but when the membranes have burit, and the waters 
are evacuated, the cord muft fuffer a degree of com- 


preffion betwixt the uterus and the child, andthereis — 


danger that the cord may fall down» before the head, 


until the head has defcended into the brim; as the | 


uterus contracts, and as it were follows’ the child, the 


circulation through the placenta muft become fome- 


$7 what 
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what difficult, and the ufual function correfponding 
with that of the adult lungs impaired. This muft be 
much more the cafe when the child is delivered, and 
the placenta remains in the contratted womb. No 
doubt nature intends by this, that the funétion of the 
placenta fhall be gradually diminifhed, and not fud-. 
denly cut off, that the child may feel occafion for the 
play of the mufcles of refpiration, and that the func- 
tion of the lungs may, by degrees, take place of the 
function of the placenta. When the child is firft de- 
livered, the cord pulfates. ftrongly ; when the child 
cries, it becomes feeble; at firft, the child has ftrong 
and irregular catches of the refpiratory mufcles, but 
by and bye it breathes more regularly, and cries lufti- 
ly. At firft the breathing only renders the pulfation 
of the cord feeble, but prefently the pulfation becomes 
fo weak, that it is felt only near the umbilicus, ‘and it 
ceafes when the regular and interrupted. breathing is 
_ eftablifhed, and the crying ceafes. 

‘The-delivery of the child and placenta is followed 
«by a confiderable efflux of blood. ~ But after this 
there continues a difcharge from the uterus, which is 

called the lochia. It is like the exudation of blood 
from an extenfive wound, in as much as by the’ con- 
traction of the veflels from which it flows, it becomes » 
ferous in a few. days, and ceafes Sse: ney a 
hzmorrhagy. 

This open difcharge from the womb after detvbey 
is no doubt a provifion againft the confequence which 
would naturally refult from the fudden and perfeét ob- 
ftruGion, and the aétivity of the uterine yeflels -confe- 

‘quent on delivery. By this difcharge the activity of 
| . the 
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the veflels is gradually relieved, and as it is a dif 
charge taking place of the active ftate of the womb, 
fo the fecretion of the milk in the breafts, and the 
giving of fuck, caufes the difcharge to ceafe much 
fooner than it would do if the mother were not the 
nurfe. 


OF THE MAMM. 


In man and in children of both fexes, there is no 
mark of the breaft, but the little cutaneous papilla, or 
nipple. Thefe tubercles are, however, furrounded 
by a zone or difk, of a brownifh red colour, the areola. 

At puberty, as we have faid, the brea{t of the female 
becomes protuberant, and thofe parts which were in 
miniature, and without aétion, quickly: grow into a 
firm glandular mafs (fpeaking anatomically). The 
fhape, rotundity and firmnefs of the gland depends 


much upon the adipofe membrane furrounding and 


interfeting the glandular body. 


‘The glandular part itfelf is divided into little maffes, — 


which again confift of fmall granules. Thefe feveral 
fubdivifions of the glands are clofely furrounded by 
membranes. 

The ladctiferous ducts are gathered together from 
thefe lefler granules, and unite into 12 or 15 in num- 
ber. of a very confiderable fize, as they converge to- 
wards the root of the nipple. When milk is fecreted, 
the glands are large, a remarkable diftention of the 
ducts alfo takes place, for they are then become tor- 
tnous and varicofe, and ferve as refervoirs’ of the 


milk. ‘Where they pals through the ai however, 
*6 they 
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they are again comtracted, and open by fmall pores 
upon its furface. 4) The nipple is of a fpongy and 
elaftic nature, and. fuffers a diftenfion or erection. 
When the nipple is contracted, the laétiferous ducts 
mu({t be compreffed, and perhaps coiled together, fo 


_ that the milk cannot flow, or flows with difficulty : 


~ 


but by the fucking of the child, the nipple is diftended, 
and.the duéts elongated, fo that the milk flows. There 
open upon the areola feveral fuperficial or cutaneous 
glands, which pour out a difcharge to defend it and 
the nipple from excoriation. | 

Of the arteries, veins, or lymphatics of the mamme, 


.” we need not treat here. 


We have many occafions to obferve the confent and 
fympathy which exift betwixt the womb and the 
breafts, On the firft period of the mentfes, the breafts 
are much diftended. In many women at each return | 
of the difcharge, a degree of {welling and fhooting 
pain is felt in them, and the enlargement and fhoot- 
ing pain in the breait, with the darker colour of the 
areola, is marked as the moft prominent fign of preg- 
nancy : with the ceafing of menftruation, which is the 
ceflation of the ufual excitement and action of the 
womb, the breafts contract and are abforbed. Any 
unufual ftimulus or irritation in the womb, as poly- 
pus, or caiicers, or even prolapfus and excoriation, 
will affe&t the brealts, caufing them to enlarge and be- 
comé painful, 

When the funétion of the parts ceafe, they feem to 
feel the want of the ufval excitement to correét action, 
and are apt to fallinto difeafe ; fo it is at leaft with the 
womb and mammez, for at that period of eh when 
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the fyftem is no longer able to fuppoert and give nou- 
rifhment to a child, and thefe parts fubfide from their 
ufual action, they often become fchirrous or cance- 
yous, and terminate exiltence by a tedious, painful, and 


mm 


loathfome difeafe. f 
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OF THE LYMPHATIC AND LACTEAL SYSTEMS 
OF VESSELS. 


INTRODUCTORY VIEWS, 


W: have underftood that the red blood circulates 
in the body, through veffels (the arteries and veizs) 
which have a direct communication at their extremities 
by inofculation ; that although thefe veffels lie parallel 
to eaclr other, and extend from the heart to the re- 
moteft part of the body, yet the blood is faid to pafs 
through the circulation, becaufe it is tranfmitted from 
the veins into the arteries through the medium of the 
heart; and from the extremities of the arteries dire&tly 
into the veins, returning again to the centre. In this 
tranfmiffion of the blood through continuous tubes, 
there is in the coats of the veffels an alternation of con- 
traction and relaxation which impels it forward. But 
befides thefe arteries and veins carrying the red blood 
through the body, there are other veflels more remote 
in their conneétion with what is generally called the 
circulating fyftem of veflels. 


SERCTLION i 
OF THE CAPILLARY VESSELS. 
Tue capillary veffels are thofe extreme branches 


which are as minute as hairs; but this, though the 
U 3 literal, 


* 
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literal, is not the general meaning of the term. By 
capillary veffels is rather underftood thofe branches in 
which the changes are wrought from the blood, and 
which are either fo minute as not to allow the pro- 
mifcuous flow of the blood, or poffefled of fuch a 


degree of irritability and appetency, as only to allow ~ 


certain parts of that fluid to be tranfmitted. 

It is proved that in the living body there is no ex- 
udation ; but no’ fooner is the animal dead, than the 
_ fluids exude from the veffels, the fecretions pafs through 
the coats of thofe receptacles which formerly contained 


them, and the whole parts partake of an univerfal | 
colour. . From this fimple faét, we are led to think | 


that a property exifts in the living fibre, which by con- 
traction or fome other property repels the fluids, 
Admitting this, it is very:natural to fuppofe that the 
fibres, and more particularly the veffels, have a difcri- 
minating property; fo that the capillary texture of 


each organ poffeffes fenfibility, which has its relations © 


to the fluids pafling ual them, or to be fecreted 
from them. 

. df we admit this, we may alfo forfee the explanation 
of the: moft puzzling phenomenon of inflammation. 
Inflammation is the effect of excitement: there is 
increafed action of the arteries; and by the operation 
of the fame caufe, there i is a deftruction of the natural 
fenfibilities of the capillary veffels, fo that they no 
longer are poffeiled of. their diftinguifhing fenfibility, 
and they admit: the promifcuous paflage of the red 
blood: théy become dilated by the aétion of the 
arteries, and vifibly diftended with red blood. ‘The 


effect is not merely the mechanical derangement of the ~ 


particles ~ 
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particles of the blood. ‘The chemical changes which 
take place in the extreme veffels are difordered, .and 
the blood depofits upon the extreme branches cf the 
_nervous fy{tem an unufual proportion of irritability ; fo 
that with the rednefs arifing from the circulation of 
red blood through the hitherto pellucid veffels, in parts 
not endowed with fenfibility, there is acquired an 
unufual fenfibility, and the power of tran{mitting the. 
‘fenfation to the fenfortum. Since we fee that in an 
inflammatory ftate the pellucid veins tranfmit red blood, 
and that this red blood muft be fupplied by the ferous 
arteries ; then it is proved that anfwering to the pellucid 
arteries (in their natural ftate) there are pellucid veins. 
We fhould acquiefce therefore in the opinion that fup- 
pofes both the arteries and veins to have pellucid capil- 
lary branches anfwering to each other, collateral to the 
larger and more palpable anaftomofis of their red 
extremities. | Thefe anaftomofing branches of the 
arteries and veins in which the red. blood Is feen to 
circulate, perpetuate the flow of the greater part of the 
blood back to the heart, while the feveral fecretions are 
performed in the capillary veflels*; but there is no 
reafon to fuppofe that the fluids fent from the arteries 
into thefe pellucid capillary veffels are all poured out 
in form of fecretions : part returns into the extremities 
of the circulating veins.. The fecreted fluids and folids 
are either carried away by ducts into their receptacles, 
or thrown out from the body: while thofe fluids which 
are exuded on the cellular membrane and cavities are 

re-abforbed by the fyftem of abforbent lymphatics. 
We fay then that arteries terminate, firft, in red veins; 
which is proved by the microfcape, and by mercurial 
U4 and 
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and other injections ; fecondly, in glands; thirdly, in 
cells receiving red blood ; fourthly, in lymphatic veins ; 
fifthly, in exhalents, which pour their fluids into the 
cellular membrane, cavities, joints, &c. and which fluid 
is taken up by the valvular lymphatic abforbents. 

But thefe abforbent veffels, of which we are now to 
treat under the divifion of lymphatics, do alfo perform 
a circulation, in as much as they convey back to 
the centre of the fyftem the fluids, which’ have been 
thrown out from the extremities of the arteries. 
But as thefe lymphatic veffels are not continued from 
the extremities of the arteries as the red veins are, as 
they imbibe the fluids, which have been thrown out 
of the other fyftem ; their fluid contents cannot be 
conveyed through them by the force of the heart’and 
arteries, they mutt be peculiar in having powers with- 
in themfelves, firft of abforbing, and then of propel- 
ling their fluid onward to the heart. 

This common property of abforption in the lym- 
phatics, abforbents, and laéteals, and their being con- 
nected with the fame trunk, occafions their being con- 
fidered as one fy{tem of veffels; when, in fa&, looking 
npon the general ceconomy of the living body, we find 


them miniftering to very different purpofes. The one © 


branch of the fyftem, the lymphatics (as we have feen 
in the introduétion to this volume), takes up the mat- 
ter which has been fecreted, and poured out from the 
arteries, (viz. all the folids and fluids of the body,) 
and conveys it again into the cireulating fyftem. The 


laéteal veffels' on the contrary, are thofe veffels which 


opening upon the inner furface of the inteftines re- 
- ceive into them the nutritioes fluids, prepared by the 
ihe organs 


Lise 
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organs of digeftion, and fuited to fupply the inceffant 
wafte and deftruétion of the folid and fluid parts of ' 
our frame, and which have been abforbed and carried 
away by the lymphatics. Following this fimple view, 
although the abforbent fyftem be commonly divided 
into the thoracic duét, lymphatics, la@eals, and glan- 
dular apparatus attached to them, I fhall throw the 


prefent fection into the divifions of the lymphatics and 
of the lacteals. 


se Cole Oia La 


OF THE LYMPHATIC SYSTEM IN PARTICULAR. 


Tue lymphatic veffels are tubes whofe coats are 
perfectly pellucid, having a remarkable power of con- 
traction, which caufes them to fhrink, and difap- 
pear, fo as to render it difficult to: demonftrate them. 
Indeed they are only to be obferved by an eye accuf- 
tomed to the making of lymphatic inje€tions. They 
are called LympHatics, or DUCTUS AQUos!, from 
their tranfmitting a fluid colourlefs as water. When 
they are diftended with their fluids, they fhow that 
they poffefs a very diftinét charaéter from the other 
circulating tubes. They are irregularly diftended, 
knotty, and fometimes like a chain of beads, or little 
irregular veficles conneéted together. This irregularity 
is owing to their numerous valves, which are femilunar 
membranes, like thofe of the veins, and hung acrofs their — 
cavities, fo as to catch and interrupt the refluent lymph. 
They fay, in general, that in the fpace of an inch the 

6 lympha- 
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lymphatic veffel has three or four pairs of valves. But 
this bears no certain proportion ; for as thefe veffels run 
where they are expofed to occafional compreffion from 
the furrounding parts, or bear the weight of a high 
column of fluid, their valves are more frequent. The 
lymphatics are improperly called cylindrical tubes, fince — 
they are irregular from their valves branching and 
frequent communications. The coats of the lymphatic 
veffels are the ftrongeft of any in the body; for al- 
though extremely thin and pellucid, they give refift- 
ance to diftention beyond a certain point, and bear a 
column of mercury which would burit through the 
valves of veins, and tear the coats of arteries. If 
there be a mufcular coat, and no one ever denied the 
mufcularity of the lymphatics, then we may reckon 
three coats: Firft, The inner coat, which ts the conti- 
nuation of the inner tunic of the veins, as may be ' 
obferved in the opening ofthe thoracic duc into the 
left fubclavian and left jugular veins. It is {mooth 
and polifhed, forms duplicatures, or valves, and pre- 
vents the tranfudation of their fluids: it is connected by 
cellular membrane to the middle coat. Secondly, The 
mufcular or middle coat, which confilts chiefly of 
mufcular fibres, which, according to Sheldon, run in 
every poflible direction, though the greater number 
take the circular dire€tion. And, laftly, the outer coat, 
which is connected with the general invefting cellular 
membrane. As the inner coat mutt chiefly form the 
- valves, and as the valves poffefs fo wonderful a power 
of refifting the column of mercury,-I fhould hold that 
the inner coat is that on which the ftrength and refift- 

ance ° 
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ance to diftention of the ‘lymphatics depends, though 
it has been faid that it is to the outer coat that they 
owe this property. The mufcularity of thefe veffels 
is rather inferred than proved : it is inferred from the 
unaflifted ation which they have to perform in prefling 
the abforbed fluids onward to the heart. Neverthelefs 
we fometimes fee the lymphatics of the lower extremi- 
ties of a colour fo red and flefhy, that we may fay their 
mu(cularity is demonftrable. 

The lymphatics feem to poffefs little elafticity ; when 
they are blown into, they rife with the flighteft. force, 
~ and remain diftended, although the paflage of the air 
forward be uninterrupted : whereas, had they confider- 
able elafticity, they would contra&@ and difappear. In- 
deed, when empty, in the dead body they may be rather: 
faid to be collapfed than contra¢ted.—Although the 
lymphatics can be diftended with the flighteft inflations, 
yet when diftended, as we have already obferved, they 
firmly refift further dilatation. This is a quality necef- 
fary to their valvular ftructure, for if they were elaltic . 
beyond this degree of dilatation, the caliber of the veflel 
would be occafionally fo enlarged as to render the-valves 
incapable of meeting, and of preventing the retrograde 
movement of the fluids. ho 
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OF THE GLANDS OF THE ABSORBENT SYSTEM. 


. Every where throughout the body and vifcera be- 
twixt the extreme branches of the abforbent fy{tem 
I and 
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andthe trunk, glandularbodies are interpofed. Though 

of various forms they are generally of an oval fhape, 

and they vary in fize from the twentieth part of an 

inch to a full inch in diameter. Sometimes they are 

fegregated,—fometimes accumulated and cluftered to- 

gether. The colour of thofe bodies is various in the 

feveral parts of the body: in young animals they are 

redder, and become pale only with age. They are 

redder and ftronger in the outer parts of the body, as 

in the thigh, axilla, &c. lefs fo within the abdomen and ~ 
thorax. 2. The latter will not bear fo high a column 

' of mercury as the former. The mefenteric ‘glands 2 are 
faid totally to difappear in old age*. 

It would appear that the glands of this fyftem are of 
more importance to young animals than to adults. 
fn the foetus and in children the la¢teal and lymphatic 
glands:are exceedingly numerous; but they fhrink or 
difappear with old age. In the feetus, indeed, they can 
be of no very effential ufe; they are then rather in a ftate 
of preparation for the actions neceflary in infancy and 
youth. Itis then alfo that they are moft liable to difeafe, 
and feem more irritable and ready to inflame, elpecially 
in fuperficial fituations. About the age of fourteen or 
fifteen this difpofition is changed, which is conimonly 
faid to proceed from the increafed vigour of the contti- 
tution, and the change which then takes place on the 
organs of generation. It is rather to be attributed, 
however, to the diminution of irritability and attivity 
of their veflels in verging to the adult ftate, which is 
marked by their comparatively lefs fize, and {maHler de- 


* By Ruyfch, Morgagni, Haller, Sheldon. 
| gree 
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gree of vafcularity. We may further obferve that the 

lymphatic glands, even in the fcrophulous difeafes, are 
feldom primarily affected : that they partake of difeafed 
action from the furface, or from an affe&tion of the 
inteftines, or from the abforption of matter. The 
ftrusture of thefe glands has not been fatisfa€torily 
inveftigated ; or the inquiry is attended with infur- 
mountable difficulties. Some anatomifts have faid, 
that they confifted of the convoluted abforbent veffels ; 
others that they are of a cellular ftru€ture. When 
they affirm that thefe cells are totally diftin@ from 
the lymphatic veffels, it is not fo eafy to underftand’ 
them: for cells communicating with each other, and 
into which the lymphatic veflels enter, are very much 
the fame with a feries of convoluted, varicofe, and ir- 
regularly dilated veflels. If we could difleé this feries 
of cells, as Haller did the veficule feminales, we 
fhould have reprefented to us the appearance of a con- 
voluted varicofe veffel. 

There is a coat of cellular membrane which fur- 
rounds the glands. ‘This coat is pervaded by a peculiar 
fluid which has given rife to fome fpeculation. It is 
obferved chiefly in young animals, and is for the moft 
part, though not always, white and milky, and in the 
glands of the lungs it is of a blackifh colour. This is 
the fluid which having globules in it, was fuppofed by 
Mr. Hewfon to be the firft ftage of the formation of 
the red globules of the blood. It ts diftinét from the 
abforbed fluids, and is a fecretion from the arteries. 
Phyfiologifts have not determined the nature or ufe of 
this fluid. 


At 
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At prefent there feems no better hypothefis to be 
offered regarding the ufe of the lymphatic and la¢teal 
glands, than that they ferve to check, controul, and 
meafure the flow of the abforbed fluids into the mafs of 
the blood : without them it appears to me probable that 
at one time the lymph returning from the body, or 
at another time the chyle, might flow too rapidly, and 
in a difproportioned quantity into the veins and heart. 
But by the check which the glands impofe upon this 
flow, giving a remora and ferving as receptacles of the 
abforbed fluids, thofe fluids are poured with a more 
uniform and conf{tant flow upon the heart. - 


SECTION IV. 


ORIGIN OF THE LYMPHATICS, AND OF THE DOC- 


TRINES OF ABSORPTION. 


Tur lymphatics, forming a fyftem of abforbents, we 
might fay, in general, that they take up all the fluids 
which have been thrown out upon the furfaces of the 
body. Thus they arife from the furface of the fkin; - 
from the furface of the cavities and vifcera covered by 
the pleura and peritoneum ; from the cells of the inter- 
{titial and adipofe membrane, &c. This is the fimple 
ule affigned to this fy{tem of veffels: but whether they 
are the only fyftem of abforbents ; whether they carry 
away all the parts of the fyftem, fluids and folids; 
whether they abforb the mufcles, membranes, bones, 
tendons, &c. of which the folid body confifts, is a 
queftion requiring fevere examination. It cannot be 
denied that although the fyftem and doétrines of ab- 
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forption be the moft beautiful and interefting, and 
apparently the fimpleft in the whole ceconomy, yet it is 
founded on very few facts, while there is much doc- 
trine tacitly acknowledged, which feems in fymmetry 
with the facts and the laws of the ceeconomy, but which 
is not founded in abfolute proof. We fhall firft exa- 
mine the proofs of the lymphatics being the veflels - 
which abforb the fluids of the cavities and furfaces of ' 
the body. The animal machine univerfally partakes of 
motion. A principal provifion for this mobility of 
_parts, is the loofenefs of the cellular membrane which 

every where pervades the body, and fupports the 
veffels and connects the feveral parts. This interftitial 
membrane is elaftic, and being cellular, to allow of 
motion, its furface is bedewed with ferous exudation. 

This fluid is perpetually pafling from the extremities 

or fides of the lymphatic arteries or capillaries, into the 

cellular membrane, and upon all the cavities of the 

body. The fluid extravafated is called lymph, and 
fome have fuppofed that it pafles through inorganized 
pores, an expreflion that is not very intelligible; but if 
_by this is meant (as has fometimes been explained) 
“accidental pores”? in the fides of the veffels, it is a 

fuppofition quite improbable and unlikely *. The 


* Dr. Hanter fupported this opinion (Commentaries p. 40,) 
viz. ‘that the fluids of cavities were collected by tranfudation, 
and not thrown out by exhalents ;”’ an opinion which could only 
have arifen’ from not correcting the ideas received in making 
injections in the dead body by the phenomena of the living fyftem. 
See Hew/on on the Lymphatic Syfem, chap..viii. where the opinion 
of inorganical filtering is fuccefsfully combated.—See alfo Cruick- 
fhanks. 
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pores or veffels from which this fluid exudes are called 
exhalent ; and their a¢tion is no doubt as completely 
fecretion as that which produces the fluids, which in. 
our wifdom we call more perfe& fecretions. 

That the lymphatics take up the fluids thrown out 
in the cavities of the body, as the abdomen, thorax, 
pericardium, &c. there is what nearly amounts to an 
abfolute proof, in comparing the fluids of thofe cavities 
with that contained in the veflels, for by the experi- 
ments of Hew/on it is found that if the fluid moiftening 
the cavities be collected, it will form a jelly when ex. 
pofed to the air, as the coagulable lymphatic does. 
Again, if a lymphatic veffel be tied up in a living 
animal, and then opened fo as to allow the fluid to 
flow into a cup, it will alfo form a jelly like the coagu- 
lable lymph*. The fluid of cavities alters in animals 
difeafed; fometimes retaining its coagulability, and 
even acquiring {ftronger powers ; fometimes lofing it al- 
- together. But what is moft effential to our prefent 
purpofe, it has been obferved, that whatever change 


* But, by difeafe, the fluids in the cavities and cellular mem- - 
brane is altered. In dropfy, for example, the fluid of the 
abdomen lofes the property of coagulating on mere expofure ; it 
comes to refemble more the ferum of the blood: this were 
fufficient proof that the colle@ion is not swing merely to the 
diminifhed abforption, but that there 1s a change of aétion in the 
veffels of the peritoneum, pleura, pericardium, &c. Anindam- 
niatory action of the veffels will throw out a fluid more coagulable, 
and which, in a high degree of action, will form a film of coagu- 
Jable lymph or even pus ‘on the furface. But in a ftate the 
reverfe of inflammation, fuch for example as the debilicy following 
inflammation, a ferous efufion will be poured out, having little 
tendency to coagulate. 

takes 
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takes place in the fluids of the cavities, the fame is 
found to have taken place in the lymphatics. 

But the ftudent naturally afks, how is the lymph 
taken into the lymphatic veffels; and here it mult be 
confeffed, there is too much field for cnjecture. 

It was thought formerly that: the lymphatic arteries 
terminated in {mall pellucid veins: thefe veins carry- 
ing only the thinner, and refufing the red part of the 
blood, were called lymphatics. When the anatomift 
threw in his minute injeCtion, and faw the coloured 
fluid return by the red veins, and the colourlefs 
fluid return by the lymphatics *, it was held as a fuf- 
ficient proof of the accuracy of the preconceived no- 
tion, and tallied with obfervations of Leewenhoeck, 
and the theory of Boerhaave. See Introduction to 
Vol. III. “When, however, anatomifts more carefully 
examined the fate of parts, they found that the lym- 
phatics were not filled, unlefs the cellular membrane 
was previouily injected by the extravafation of the fluid 
from the blood veffels. Finding that this alleged 
experiment was really no proof of the anaftomofis, 
and direct communication betwixt the extreme arteries 
and lymphatics, they conceived that it was a proof 
that thefe. lymphatics took their rife from the cellular 
interftitial texture. . Then injecting with mercury, 
they found that when the veffels burft, and the column 

fuddenly defcended, and the cellular membrane was 
filled, the mercury was feen to rife in the lymphatics. 
Following up this, they blew air, or inje&ted various 


* It was probably Nuck who firft injected the lymphatics from 
the arteries. 
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fluids dire€ly into the cellular membrane, and injected 


the lymphatics. ‘Thus by an error, by an accidental | 


effect of their jection, the minds of Dr. Hunter and 
Monro were opened to a freer difcuflion of the re- 
ceived opinions and approved authorities. Soon, 
however, it was under{tood by thofe converfant with 
anatomy, that thefe accidental injections of the lym- 


 phatics did not prove the lymphatics to take their 


origin either from the cells or from the extreme arteries ; 
but already this good effect, at leaft, was produced, that 
men’s minds’ were excited to inquire after new facts 


-and trains of obfervation. It was now recollected, that _ 


a {trict analogy and correfpondence fubfifted betwixt 
the lymphatics and laGteals ; the proofs of the lacteals 
being abforbents, were recalled to memory ; new proofs 


of their being the fole abforbents of the inteftines were 


brought forward ; the nature of the fluids effufed into 
the various cavities and cells of the body was attended 
to; and the convitiom followed, that the moft effen- 
tial ufe of the lymphatic veffels was to ferve as a 
fyftem of abforbents, to take up the extravafated fluids. 
They reflected that to diftend the inteftines with injec- 
tion would never fill the laGteals; and were convinced 
that the injeGtion of the lymphatics could not be fup- 
pofed to be through the proper abforbing mouths of 


thefe veffels opening upon the cells; but rather that © — 
the injection had entered the veflels by the rupture of 


their extreme branches. Thus the theory of the lym- 
phatics being a fyftem of abforbents, came to reft on 
analogy, and the obfervation of the phenomena of the 
living body. 
3 ; The 
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The chief proof of the lymphatic abforption has been 
derived from the manner in which the venereal virus 
is received into the fyftem.’ Venereal matter being 
allowed to lodge upon the delicate fkin of the glans 
penis or preputium, caufes an ulcer there. The mat- 
ter of this ulcer is abforbed by the lymphatic of the 
part; an inflamed line is fometimes to be traced into 
the groin; and the lymphatic gland of the groin 
receiving this abforbed matter, inflames and forms the 
bubo. Here, then, is a proof that the red veins do 
not abforb, and that lymphatics do: elfe why are they 
inflamed,—and why are the lymphatic glands inflamed 
- to fuppuration. . 

We mutt obferve, however, that this: is by no means 
an abfolute proof of abforption; nor is there here 
unequivocal evidence of venereal matter having been 
abforbed.. Although, therefore, we believe in the gene- 
ral fyftem, we may hazard thefe queries :—If£ this 
matter is abforbed, why is there no infection without 
ulcer (chancre) of the glands? If this ulcer be produced 
_. by abforption, how comes it that the conftitution is not 
infected by the firft abforption of the matter, and before 
it has formed an ulcer? Is it not probable that the irri. 
tation of the venereal matter, lodging on this vafcular 
 furface, and without being abforbed, caufes a peculiar 
inflammation, the tendency of which is to form a pultule, 
and to produce matter fimilar to that which originally 
infected the part with the fpe¢ific and peculiar a€tion ? 
Again it will be faid, however the venereal puftule 
was originally produced, it appears evident that the 
abforption of this matter, the conveying of it 
along: the lymphatic, inflames the veflel, and the next 
| X 2 lymphatic 
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lymphatic gland into which it enters, receiving the 
venereal matter, inflames and fuppurates, &c. But 
again, I choofe to fay, with every fhow of likelihood, 
that neither is this a proof of abforption ; but that the 
lymphatic veflel being very irritable, and always receiv- 
ing its flimulus to aétion from its extremities, it has 
partaken of the venereal inflammation ; that this in- 
flammation has been propagated to the gland; that, 
the gland being formed of the convoluted lymphatic 
veflels, the effe€t of this inflammatory aétion is then 
accumulated to fo great a degree as to deftroy the 
function of the gland and lead to fuppuration*. And 
further, that the difeafe is received into the conftitution 
only in confequence of the fyftem at large partaking of 
the irritation (a word which but imperfeétly expreffes 
the change) of the local action of veflels. Matter might 
be abforbed and taken into the conftitution, and the 
difeafe. propagated according to the common explana- 
tion; but, according to that offered here, there muft 
be a primary and local difeafe, from which the general’ 
affection is propagated. If we are to take the inflam- 
mation and hardening of the lymphatics and axillary 
glands as a fymptom of abforption from a difeafed 
mamma, we muft acknowledge the fame: proof in 
evidence of the veins abforbing: for although the 
lymphatics are more active, and their activity depends 
on the ftate of their origins and extreme branches, 


* If achancre be indolent, although ma‘ter be formed in it, no 
bubo will be produced: but if the furgeon applies fome cor- 
rofive drefling, which, inftead of entirely deftroying the difeafed — 
{pot, inflames it; then will the gland in the groin ‘yap B 
and rife into a bubo. 

more 
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more irritable, more vafcular (I will venture to fay), 
and more liable to indammation than the veins 5 yet are 
the veins affected in a way that would as unequivocally 
prove them to be abforbents, for we fee how they 
enlarge around a difeafed breaft, become prominent 
and hard, and lofe their foftnefs and elafticity. But, 
as we would not fay that this is a proof of abforption 
by the veins, neither is the proof unequivocal that 
there is abferption by the lymphatics. Again, a fup- 
/purating ftump, with bad inflammation, will caufe 
inflammation of the lymphatics, and fuppuration in the 
glands of the groin* ; a proof of abforption of the 
matter of the ftump: but we do not find that from 
fuch a ftump the veins afcend, inflamed and fuppurat- 
ing, while fometimes a chain of abcefles is formed for 
a confiderable extent. This, we can have no doubt, ts 
the effect of the inflammation continued along the 
veflel ; and is not the inflammation produced precifely 
in the fame way in the lymphatic? 

I found my opinion of the lymphatics being abfor- 
bents, —firft, on the circumftance that their ftruCture is 
adapted to this action; fecondly, on the analogy between | 
them and the la¢teals, in which abforption is proved; 
thirdly and la{tly, upon their continuing to receive and 
tranfmit their fluids, after the heart and arteries have 
ceafed to beat, and the red blood to circulate: for then 
how can they act, but by their own powers? How can 
they receive fluids, but by abforption? Finally, this phe- 
nomenon fhows in the lymphatics, a greater degree of 
irritability, and flronger principle of activity and ten- 
acity of life, than actuates any other fet of veffels. 


* See Hunter’s Commentaries. 


X 3 Or 


= 


[ 306 ; 


OF THE ABSORPTION OF SOLIDS. 


On examining the works which within the laft forty 
* years have contributed to throw light on this fubject, we 
at once acknowledge how neceflary it is for that part 
of a fyftematic book of anatomy, which profeffes to 
treat of abforption, to take the form of a critical inquiry. 
When the abforption of the fluids of the cellular fub- 


ftance, or in the cavities, was univerfally affented to, phy- , 


fiologifts did not make fufficient diftinétion betwixt the 
abforption of the fluid thrown out of the influence of the 
circulating veflels, and that matter which continued to 
be involved in the membranes and veflels, and which 
formed the folid part of our frame. It will readily be 
allowed that the fluid thrown out upon the furfaces of 
the body and in the cells, might be abforbed without 
inferring that every part of the body, folids and fluids, 
were alfo taken up by the lymphatic abforbent veffels. 
But phyfiologifts obferving that the folid parts of the 
body were fuffering perpetual change ; that the whole 
body and the veffels themfelves were formed, decom- 
pofed, and carried away ; they hefitated not to attribute 
this to the depofition from the arteries, and the abforp- 
tion by the lymphatics. his alternate deftruction and 


renovation of parts, the perpetual change which the ~ 


whole body fuffers, has been univerfally acknowledged — 


and attributed in part to the operation of the lymphatic 
fy{tem, without any other proof than a flight analogy. 
The intérftitial fluids, and the fluid in the cavities, is 


imbibed by the abforbing mouths of the lymphatics on a 
the furface of the membranes ; but where is the ana- — 


logy 


t 
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logy between this and the deftruction of folid parts? 
It has been faid that the abforbents eat down the folids, 
and nibble like the mouth of a worm! a conjecture, 
the falfity of which is equal to its apparent abfurdity. 
The folids are raifed by the agency of the veffels on 
the chemical affinities of the circulating fluids.. They 
mutt be refolved by their decompofition, reducing them 
again to the ftate of fluids; or the fecreting veffels throw 
out fluids which diffolve them: an operation anterior to 
their abforption, From the comparative fimplicity of 
the fluids of the circulating veffels, and that in the ab- 
forbents, we are authorized to conclude, that as from 
the blood the feveral fecretions, folids, and fluids are 
formed; thefe fluids, before they are again taken into 
the active fyftem of veffels, are refolved into their origi- 
nal fimple and conftituent parts. Thus we are not to 
look for the matter of the component. parts of the 
body in the abforbing fyftem of veflels more than 
in the blood, from which thefe parts were originally 
formed. | 

Upon this fubjec& I conceive, that the abforption of 
the folids depends but in a limited degree on the agency" 
of the lymphatics; and that there is a neceflary change 
in the aggregation of the matter previous to the abforp- 
tion by the mouths of the lymphatic veffels. 


EXAMINATION OF SOME OPINIONS OF MR.-HUNTER 
ON THE SUBJECT OF ABSORPTION OF SOLIDS. 


Mr. Hunter fays that his conception of the mat- 
ter is, that nature leaves little to chance; and that’ the 
whole operation of abforption is performed by an action 
in the mouths of the abforbents.. Phyfiologifts have 

x 4 | laboured, 
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laboured, he obferves, to explain abforption on the 
principle of capillary attraction, becaufe it was familiar ; 
but as they were ftill under the neceffity of fuppofing 


action in the veflels after the matter was abforbed, they, 
might as well have carried this action to the mouths of 


thefe veffels. 
One never could have ventured to fuppofe the extra- 


vagant conclufion to which this idea, once entertained, 


has led Mr. Hunter. —He proceeds to confider the many 
kinds of folids the lymphatics have to carry away, and 
the variety of mouths in different animals, fuited to the 
great variety of fubftances they have to work upon, 
and then draws the conclufion, or leaves his reader to 
do fo; that not only are the mouths of the lymphatics 
calculated to abforb fluids; not only do they carry 
away the folids, but each veffel, according to the hard- 
nels and toughnefs of the material upon which it has 
to operate, has a mouth adapted for the work. Here 


we do not fee the genius of Hunter, but a poverty of 


imagination. 

Mr. Hunter takes the merit. of a new. doétrine 
relating to abforption.—He admits that oil, fat, and 
earth of bones had always been confidered as fubje& 
to abforption; and that fome other parts of the body 
liable to wafte had been fuppofed to fuffer by abforp- 
tion ; but that any folid part fhould be abforbed, he 
{uppofes to be entirely a new do&trine.—Now, I think 
we may venture to affirm, that not only was it known 
that folid parts of the body were taken away during 
life; but that phyfiologifts knew each and every part 


of the living body to be undergoing a perpetual decay _ 


and renovation. - Nay, we may venture further to fay, 


that Mr. Hunter did not comprehend, in its full extent, - 


the 


oe 
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the relation in which the fecreting and abforbing veffels 
ftand to each other. He is fond of calling the abfor- 
bents, modellers,—‘ modellers of the original con- 
‘ftruction of the body,’’—* modellers of the form of 
the body while growing.” No doubt he underftood 
that fuch terms from their novelty would be acceptable 
to minds incapable of real conviction, or of receiving 
or appreciating-a new fact or idea. Mr. Hunter could 
contemplate no change in the body during growth, 
decay, or difeafe, where there was.an alteration of form 
or quantity of matter, without attributing it to the 
** modelling abforption.’’—A bone cannot be removed 
without abforption ; nor a part which is ufelefs to the 
ceconomy (as the alveoli of the teeth, the ductus arteri- 
ofus, the membrana pupillaris, the thymus gland) 
diminifhed in fize, or totally carried away, without the 
abforbents beingin action. This is undoubtedly true ; 
but in regard to the manner. in which it is performed 
we cannot agree with Mr. Hunter. When it becomes 
neceflary that fome part {hould be removed, it is evident 
that nature, in order to effe&@ this, muft not only confer 
a new activity on the abforbents, but mult throw the 
part to be abforbed into fuch a {tate ag to yield to this 
operation. This is the only animal power capable of 
producing fuch effects ; and like all other operations of 
the machine, it arifés from /fimulus or irritation, &c. 
Now, this appears to be the fundamental error of Mr. 
Hunter’s doctrine. I conceive that the abiorption of 
parts in the natural ation of health or in difeafe, is not 
owing toincrealed ftimulus, butoften toadiminutionof it. 
Does it not ftrike us forcibly that when a gland 


f{wells, and leeches and blifters are applied, ard it 
_fubjides, 
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fubfides, there can be no means of exciting abforption ; 
that when preflure is made on a part, and that part is 
abforbed, this is a ftrange way of ftimulating? Or 
when we bleed, is it not odd that this fhould give new 
power to the lymphatic fy{tem? for thefe are the means 
of giving a counter irritation, and of fuppreffing ation. 

Mr. Hunter has given to the lymphatics not only 
the grovelling qualities of animals, as eating; but the 
higher attributes of intellect. ‘They do nothing with- 
out forethought and intention; when they abforb, it is 
becaufe, they have found the ‘parts ufelefs in the 
ceconomy. He has cartied this notion fo far, that he 
does not only {peak of the abforption of the thymus 
gland, membrana pupillaris, alveoli of the teeth, &c. ; 
but of the body in fever as a confequence of its be- 
coming ufelefs when under difeafe!—'The following 
may perhaps appear to be the more natural fuppofition : 


In a living body we may obferve the agency of | 


the nervous, vafcular, and abforbing fyftems: and 
the phenomena of life are not to be attributed to any 
one, but to the whole of thefee We muft alfo ob- 
ferve, that life, or the mutual aétion of parts pro- 


ducing the phenomena of life, is proceeding from | 


excitement, and as in the whole fyftem, fo in the 


individual parts of the body, the healthy a€tion depends | 


on the influence of this excitement to aGion.. The 


tendency of the growth of the body to peculiar forms,’ 


and the increafe of parts in difeafe are. produced by it. 
It acts upon the vafcular fyftem in difeafe, by producing 
increafed action and fecretion ; as a mufcle, in the ufe 
of frequent and ftrong action, will become more flefhy 
and vafcular; as a’gland, will be excited to greater 

) | action 


- 
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action and more profufe difcharge, whilft it enlarges 
and {wells ap, When a part enlarges in confequence of 
the ftimulus to increafed aGion, either arifing from the 
natural law of the conftitution or from difeafe, it pro- 
ceeds from the fecreting veffels preponderating over 
the abforbing veffels. There is a depofition of matter 
which the latter are unable to take away. But diminifh 
this action of the arteries, or take away their excitement, 
or caufe an excitement of fome neighbouring part, and 
thereby fubdue their action, relieve them of their fulnefs, 
and the abforbents regain their proportioned a¢tions, 
and the part fubfides. The parts of the body, which, 
in the natural changes from youth to age, are abforbed 
and carried away, are thofe in which there is no longer 
the ftimulus to vigorous action, and of courfe the lym- 
phatics preponderate over the power of the fecreting 
veffels, and the part gradually diminifhes, lofes its ap- 
parent vafcularity, lofes its rednefs, and is at laft totally 
abforbed. And as the tooth of a child lies long hid 
under the jaw, where it partakes of the ftimulus to the 
aétion of its Vveffels, grows, and rifes up, and the al- 
veoli, partaking of this natural excitement, alfo form ~ 
around it ; fo when the tooth decays and falls out, the 
alveoli will alfo decay and be abforbed ; becaufe the 
moment thefe veflels have ceafed to partake of the in- 
creafed ation, their abforbents, though acting with no 
greater powers than formerly, do yet fo preponderate, 
that a gradual wafting is the confequence.. Thus we 
have to confider not the action of the abforbents 
"merely, but the relation which their action has to that 
of the arteries. ” 

I would 
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I fhould conclude that a part which has ceafed to 
| be of ufe in the ceconomy and is abforbed, has not 
been carried away by the ftimulus applied to the model- 
_ling lymphatics ; but in confequence of a want of the 
ufual excitement of the parts to action, and of the con- 
fequent preponderance of the ation of the lymphatics ; 
not by an increafe of their a€tion, but by a greater uni- 
formity of ation, lefs dependent on the ftate of excite- 
ment of the part. This more uniform ftate of a€tion, 
or leffer degree of dependence on excitement, will not 
be denied when we fee them continuing their action 
after the death of the animal, and after the other phe- 
nomena of life have ceafed. As to the abforption of 
the body in general from difeafe, as in fever, it appears 
to be fimply the effe& of the continued abforption, while 
neither the organs for digefting and affimulating new 
matter, nor the vafcular fyftem for conveying the 
fluids, are in a flate to minifter to the wants of the 
fyftem, but fuffer under an unufual irritation, which 
diforders their funtion. 

As to preflure caufing abforption and producing 
the wafting of parts, I cannot agree with Mr. Hunter 
in fuppofing that the lymphatics are here excited 
to action; but fhould rather infer that the nerves 
of the parts being benumbed, and the action of 
the arteries fuppreffed, the lymphatics continue to do 
their office, while the arteries are prevented from 
depoftiag new matter.—For example, when we fee 
a curvature of the fpine, from a habitual inclination 
ofthe body to one fide, and confequently greater pref- 
{ure on the one fide of the bodies of the vertebra: 

6 | it 
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it is natural, at firft fight, to fay, fince the one fide 
of the vertebra is of its natural depth, and the 
other diminifhed, that the fide which is deep has re- 
mained, but the other fide has been abforbed ; but, 
when we inquire a little deeper into the phenomenon, 
which has taken place, we recolleét that the matter of 
bone is undergoing a perpetual change, and that the 
matter of both fides of the vertebra is changed; we 
fee that the preflure may not have excited the veflels 
to greater action fo as to caufe abforption ; but that the 
preflure has prevented the depofition of new matter, 
when the old was taken away in the natural rotine of 
- the fyftem. : 

Mr. Hunter has affigned five caufes of abforption, 
which I conceive may be very naturally refolved into 
one.—Thele are, 1, parts being prefled ; 2, parts being 
irritated; 3, parts being weakened; 4, parts being 
rendered ufelefs ; 5, parts becoming dead: of the firft 
we have already fpoken; the fecond I fhould deny,» 
unlefs when it refolves into the third; for irritation 
does not caufe abforption, unlefs when it is to an ° 
extent fufficient to deftroy the natural action and 
weaken the part. The third and fourth come under 
the effect of the lofs of the natural and accuftomed 
ftimulus to action in the arterial fyftem, which of 
courfe gives a preponderance to the abforbents : of the 
fifth we can have nothing to add illuftrative of the 
living fyftem. 
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OF THE COURSE OF THE LYMPHATICS. 


Tu lymphatics, in their courfe and relation to the 
fafcia and mufcles of the extremities, bear a great 
analogy to the veins ; for there are two fets or grand 
divifions,—the DEEP LYMPHaTICcs which accompany 
the arteries in their branchings among{t the mufcles; 


and the suPERFICIAL fet wae accompany the exe 


ternal veins. 


° 


SECTION TI. 


OF THE FOOT, LEG, AND THIGH. Even in the toes 
the fame deftinction of the origins of the lymphatics 
may be obferved, as in the limb. For while a plexus 
-covers the toes fuperficially, and runs up upog the 
foot with the veins, deeper branches accompany the 
arteries on the fide of the toes. When we obferve the 
courfe and origins of the greater and lefler faphena 


vein, we cannot fail to. underftand the courfe of. the 


feveral {ets or divifions of the lymphatics of the foot 
and legs. 

From the-toes, dorfum, and edges of the foot, the 
lymphatics climb up the leg in four claffes. 1. One 
takes a courfe from the root of the great toe and infide 
of the foot, over the tendons of the great toe and 
tibialis anticus tendon. It then paffes on the infide of 
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the tendon of the tibialis anticus mufcle, and before the 
head of the tibia, following the principal branch of the 
great faphena vein; and then continues its courfe in 
company with the faphena to the infide of the knee. 
2. There is at the fame time a confiderable number of 
lymphatics, taking their origin from nearly the fame 
place, viz. the infide of the foot, and before the inner 
ancle; but they take a different courfe on the leg from 
the laft clafs; for they pafs behind the lower head of 
the tibia: they now attach themfelves to fome branch of 
the faphena vein, and join the former fet on the infide 
of the knee.. From this they afcend fuperficially above 
the fafcia to the glands of the groin. 3. From the out- 
fide of the foot there afcend feveral lymphatics; a di- 
Nifion of which pafles before the outer ancle and acrofs 
the tibia to join the lymphatics, parafites of the great 
faphena vein, and here they fometimes form plexus and 
contortions; others turn in behind the outer ancle, 
and join the branches accompanying the lefler faphena. 
The lymphatics which turn round behind the outer 
ancle pafs on the outfide of the tendo achillis; and ac- 
companying the lefler faphena vein, fink into the popli- 
teal hollow. Here, they unite with the lymphatics 
which have accompanied the feveral arteries of the leg 
and foot, and particularly the pofterior tibial artery. 
PorLiTEaL GLANDs. The glands of the ham-{ftring 
cavity are generally three_ in number, and very {mall. 
They receive the lymphatics, which pafs with the in- 
ternal tibial artery and with the lefler faphena, and 
they of courfe fwell and become inflamed in confe- 
quence of fores on the calf of ihe leg, outfide of the 
foot, and fole of the foot. 
From 
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From the popliteal glands there afcend two large 
lymphatics, which accompany the popliteal artery and 
-venze comites, and afcend with the latter through the 
adductor magnus to the fore part of the thigh. They 
run irregularly, or form a kind of network round the 
great veifcls On the fore part of the thigh, and ftill 
deep, they (or at leaft fome of the principal trunks) 
enter the lower and deep inguinal glands, or emerging, 


they pafs into the outward glands of the groin. _Some-. 


times thefe deep lymphatics, inftead of being accumu. 
lated into larger trunks, divide into many branches, 
and only unite in the glands of the groin. 

IncuINAL GLANDs. The inguinal glands, are in 
number from five to ten ; they lie involved in cellular 
membrane on the outfide of the femoral ligament. 
Some of them are fuperficial and moveable under the 
integuments ; fome involved in the lamine of the 
fafcia, defcending from the abdominal mufcles ; fome 
are clofe on the femoral artery and vein, and under the 
fafcia. Nearer to the pubes may be obferved a divifion 
of thefe glands which belong to the lymphatics of the 
penis, perineum, &c. 

The greater clufter of glands on the top of the thigh 
becomes affected from difeafe of the integuments on 
_ the fore part and infide of the thigh and leg; and of 
that part of the foot where the great faphena vein com- 
mences ; nay, further, the inguinal glands {well from 


fores of the buttocks, about the anus and private parts. 


They will even fwell from difeafe of the telticle; but 

this only by fympathy. 
LYMPHATICS OF THE PARTS Of GENERATION. IN 
BOTH sexs. From the penis there run backwards 
two 
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two fets of lymphatics: fuperficial ones, which take a 
courfe to the groin; and deeper ones, which take a 
courfe along the arteries of the penis into the pelvis, or 
under the arch of the pubis.. The fuperficial lympha- 
tics are the cutaneous veflels, and take their origin 
from the prepuce, and it is thefe which, either abforb- . 
ing the venereal matter of chancre, or fympathizing 
with the venereal action, form fometimes an inflamed 
line along the penis, and caufe the buboe in the 
groin. But as there are two fets of lymphatics, the 
chee may be in a place where the deep-feated veffels 
are the abforbents, and confequently the conftitution 
is contaminated without any buboe in the groin ; and 
indeed it has been obferved, that a venereal ulcer of 
the prepuce will, in general, produce buboe, when an 
ulcer of the glands will not*. When the tract of the 
matter is through the deep lymphatics which enter the 
-pelvis from below, the gland through which the veffels 
pals, is not inflamed to form a buboe; neither do the 
lymphatic glands. within the ligament of the thigh in- 
flame to the. extent of forming a buboe, either from 
chancre or from buboe in the groin. This, fays a 
celebrated anatomift, Mr. Cruickfhanks, is very fortu- 
nate; for if the external iliac glands, like the inguinal 
glands, fhould fuppurate, they could not be opened by 
‘the lancet, they muit be left to themfelves ; they might 
burft; the pus might fall into the cavity on the abdo- 
men; might produce peritoneal inflammation; and 
might probably deftroy the patient. Now, there ap- 
pears no reafon to dread any fuch cataftrophe. The. 
matter of thefe glands would form an abcels, which, 


* Cruickthanks, page 138. 
You. IV. ay ae like 
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like other abceffes in the track of thefe veffels, would fall 


down upon the thigh. The faét, however, is curious 3. 


that when the lymphatics difeafed enter one fet of — 


glands, there will be no buboe; when they take a 


courfe to the other, they inflame and fuppurate. This — 


I believe may be explained, from confidering the po- 


fiton of the inguinal glands, as being immediately 
under the fkin: for experience fhows that a part near 
the furface will inflame and proceed to fuppuration 
much more readily than a part deep feated, though 
fuffering from the fame degree of excitement. 

In the external parts of woman (by Mr. Cruick- 
fhanks’s obfervation) there are alfo two fets of lympha- 
tics. Thofe near the clitoris pafs up in a direGtion to 
the ring; and thofe from the lower part of the vulva 
and perineum to the glands of the groin. 


LYMPHATICS AND GLANDS WITHIN THE LIGA-, 


MENT OF THE THIGH. ‘The vafa efferentia of the 


ineuinal glands are in number from two-to fix.) Ther 


deep lymphatics which accompany the femoral vein 
and artery, lying under the cellular membrane, pals 


under the ligament, and foon form a large net-work _ 


of veflels accompanying the iliac veffels, in which they 


are joined by’the branches of lymphatics from the 


fuperficial glands ; fometimes the trunks accompanying 


the great veflels of the thigh pafs into a gland, imme- ~ 


diately within the ligament; fometimes one or two of 
them only enter into the glands high in the loins; nay, 
fometimes a large veffel pafles on direétly to the 
thoracic duct. he | 

From fix to eight or ten glands are feated in the 
tract of the external iliac veflels, under the name of 
EXTERNAL ILIAC GLANDS. And upon the infide of 


the 
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the brim of. the pelvis, and on the hypogattric veffels, 
the glands are called the 1nTERNAL ILIAC GLANDS. 
In proportion to the frequency of difeafe in the pelvis, 
 thefe external iliac glands, being in the traét of the 
lymphatics of the private parts and rectum, &c. 
- are particularly fubject to difeafe. Thofe glands alfo 
which are called sacraL GLANDS, as lying on the 
mefo-rectum, and in the hollow of the facrum, have 
been obferved to be often difeafed. On the pfoas 
mufele, and on the loins it is impoffible to trace the 
veflels as fingle trunks; we may obferve that one 
net-work of veffels afcends upon each pfoas mufcle from. 
the thigh; that there it is joined by the lymphatics 
of the pelvis. ‘Thefe veficls are in a manner united by 
thofe which cover the prominency of the facrum, and 
pafs under the bifurcation of the aorta... The two 
GREAT LUMBAR plexus of lymphatics continuing their 
afcent, many of the veilels enter into the lumbar 
glands; and onthe loins they are joined by the abforb- 
ents of the tefticle. By the union of the lymphatics 
afcending from the right and left fide, with feveral 
large trunks of the lacteals from the root of the me- 
fentery, the thoracic duét is fotmed on the third and 
fourth vertebra of the loins. 


é : - . 
* of THE LYMPHATICS OF THE ARM. 


In the arm, as in the leg and thigh, there are two 
fets of lymphatics:—the fuperficial and deep feated. 
The firft of thefe accompany the cutaneous veins, the 
latter the deep arteries. 

ke 2 As 
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As in general there are two great veins on the fore 
arm, the bafilic and cephalic veins ; but particularly as” 
‘the veins which gather into the bafilic trunk, on the 
inner and lower edge of the fore-arm, are the larger 
and more numerous clafs; fo it is found that the courfe 
of the more numerous clafs of lymphatics is on the 
lower and inner fide of the fore arm, and that they 
accumulate about the bafilic vein. ‘Thefe are derived 
from the palm of the hand, and from the ulnar edge 
of the hand. ‘This fet fometimes paffes into glands, 
feated on the brachial artery, near the i inner condyle of 
the humerus. 

The abforbents which accompany the cephalic vein, 
arife from the fides of the thum) and fore finger upon 
the back of the hand; they run on the radial edge of 


the arm,. with the veins which afcend to form the | — 
cephalic vein.. From the bend of the arm thefe veflels  — 


take a courfe on the outer edge of the biceps, and then 
get betwixt the inner edge of the deltoid, and outer 
edge of the pectoral mufcles ; they then pafs under the 
clavicle, and defcend into the axillary glands. This 
fet of abforbents receive the branches from the outfide 
of the arm in their whole courfe. 

There are abforbents arifing from the back of the 
hand, next the little finger, which following fome of 
the branches of the bafilic vein (a larger branch of — 
which is called the ulnaris externa) turn round the 
ulnar edge-of the arm, are inferted into a gland, very 
commonly found’ before anda little above the inner 
condyle of the humerus. From this gland a large 
lymphatic paffes upwards, and attaching itfelf to ‘the 
ge artery, {plits and plays around it. 

The 
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The deep-feated lymphatics of the arm) accompany 
the arteries in the fame manner as the venz comites 
do; in general two with each artery. They all termi- 
hate in the glands of the axilla, and can require no 
- particular defcription. The lymphatics, from the 
mulcles and integuments on the back of the fhoulder, 
alfo turn round and enter into the glands of the axilla. 

The GLANDs oF THE ARM are fmall, and irregularly — 
placed in the courfe of the humeral artery, from the 
condyle to the axilla. They are from three to fix in 
number. r 

The GLANDs OF THE AXILLA are large and nume- 
rous; they receive the lymphatics from the arm, 
breaft, and fhoulder * ; they lie in the deep cavity of 
the axilla, formed by the tendons of the pectoralis 
major, and latiflimus dorfi mufcles. They areimbedded- 
in a loofe cellular membrane, which, while it furrounds 
and fupports the veffels of the axilla in the motions of 
the joint, gives them firength from its elafticity. Thefe 
glands do not all furround the axillary artery; but a 
lower clufter is attached to the branches of the fub- 
feapular artery, going forward on the fide of the cheft, 
and to the-thoracic arteries: Thefe it is which, indu- 
rating from cancer of the breaft, require fo frequently 
to be extirpated. Thefe glands of the axilla greatly 
inlarging clofe upon the artery and plexus of nerves, fo 
as to preclude the poflibility of an operation; they 
comprefs the veins and benumb the arm by preflure . 
upon the nerves. _ When they fuppurate, they caufe a 


% << They even receive abforbents from the cavity of the cheft 
and I have known them {well from pleurily, peripneumony, and 
pulmonary confumption.” Crnickfhanks. 

4 condenfation 
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condenfation of the cellular membrane which furrounds 


them, and in confequence, a compreffion of the. 


axillary nerves and a fhrinking of the arm. 


When a wound or pundture, fuch as that which the - 


ftudent of anatomy may receive in the diffecting room, 
has been made on the little or ring finger, the red lines 
which often appear in confequence of it, have taken the 
courfe of the ulnar edge of the fore arm, and termi- 
nated in the infide of the arm,’ near the condyle; in 
fome inftances they have been continued even into the 
axilla. If venereal: matter is abforbed at ‘any point of 
the hand, near the little or ring finger, or by thofe 
fingers, the gland on the inner condyle af the humerus, 
or fome one in the courfe of the brachial artery, will 
moft probably inflame and form +a bubo,. and the 
furgeon will be aware of this, abforption; but if the 
venereal matter be abforbed on the thumb or fore 
finger, it is poflible that it may not pafs into the 
glands until it comes into the infide of the clavicle. 
Thefe glands being out of our fight and feeling, the 
patient may be infected without the furgeon fufpe@. 


ing it *, 


LYMPHATICS OF THE HEAD AND NECK, 


O: the abforbents of the brain, little is known pre- 


cifely ; but none can deny the probability, next to an 
abfolute affurance and demonitration, that the arteries, 
veins, and lymphatics bear the fame relations in the 
brain as in the other parts of the fyftem. Lymphatic 


* Cruickfhanks, p: 182. 
glands 
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glands are obferved in the courfe of the interna! jugular 
vein, and even in the foramen caroticum, which are 
underftood to belong to the lymphatics of the brain. 
The lymphatics of the head are to be obferved in the 
courfe of the temporal and occipital arteries, which 
laft terminate in glands, feated behind the maftoid pro-. 
cefs of the temporal bone. The lymphatics of the 
face have been obferved very numerous accompanying 
the facial and temporal arteries. But thofe from the 
internal parts of the face and nofe accompany the 
internal maxillary artery, and fall into the glands under 
the parotid, or in the courfe of that artery. Thefe 
glands are confequently liable to difeafe, in confequence 
of abforption of matter from the face, throat, and nofe, 
and their extirpation is a very hazardous operation. The 
lymphatics from the gums and jaws alfo accompany 
the internal maxillary artery, and emerge under the 
angle of the jaw; and fome of them joining the ex- 
ternal jugular vein, pafs through glands near the 
top of the fhoulder. The lymphatic veffels from the 
tongue and parts about the os hyoides, take alfo the 
fame courfe. ‘The cLanpbs about the Facer and jaws 
are of the greateft importance to the furgeon, for no- 
thing is more common than the neceflity of cutting 
out indurated lymphatic glands. Thefe are fometimes 
miftaken for difeafed falivary glands ; now the falivary 
clands are rarely difeafed, the lymphatic glands often. 
And it will be a guide to the furgeon to inquire into 
the original caufe of the induration, (perhaps a fuppu- 
ration in the throat, nofe, or jaws) and to know pre« 
cifely the gland difeafed, its depth, and connettions. 

Co aii | On 
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On the fide of the face, there are in general feveral. 
{mall lymphatic glands on the buccinator mufcle im- 
merfed in the furface of the parotid gland, under the 
zigomatic procefs. There are alfo glands to be care- 
fully noted, which lie under the tip’ of the parotid 
gland, where it extends behind the angle of the jaw, 
and alfo lying under the bafe of the jaw-bone, clofe to 
the fub- maxillary gland, and on the courfe of the facial 
artery. | P 
_ The cLanps and apsorBENTs of the neck are sea 
numerous, and the latter form an intricate and beautiful 
plexus, feveral branches of which are to be obferved 
accompanying the external and internal jugular veins. 
Some of the glands lie immediately under the fkin, and 
in the cellular membrane, on the outer edge of the 
platifma myoides ; many under that mufcle, and in the 
courfe of the external jugular vein. But there are 
many fcated deep, for the greater number accompany 
the internal carotid artery, and internal jugular vein or 
their branches. 3 

The lymphatics of the THyRoID GLAND have been ~ 
raifed by Mr. Cruickfhanks, by plunging a lancet at 
random into the fubftance of the gland, and blowing 
into it, or throwing quick filver into its cellular 
membrane. The trunks of thefe lymphatics j join the 
thoracic duct on the left fide; and on the right fide the 
right trunk, juft as it is about to enter into the veins. j 


OF -THE TRUNKS OF THE ABSORBENT SYSTEM, 


~ 


Tar larger and proper trunk of the lymphatic fyf 
tem, is generally called the THoRacic DucT, becaufe 
it oe 


+ 


OF THE COURSE OF THE LYMPHATICS. 325 


it was firlt obferved by Pecquet * to be a veffel which 
conveyed the chyle through the diaphragm, and which 
took its courfe through the whole length of the thorax, 
to throw its fluids into the veins near the heart.’ Be- 
fore his time the laéteals which were difcovered by 
Afellius t, were fuppofed to terminate in the liver. The 
firft_difcoverers of the thoracic duct, defcribed it as be- 
ginning from a pyriform bag, to which they gave the 
name of RECEPrACULUM CHYLI. In dogs, fifh, and 
the turtle, fuch a ciftern or bag may be obferved.; but in 
the human body nothing further is to be obferved than 
an irregular dilatation of , this veflel, like a varicofe dif- 
tention, where it receives the acceffion of the laGteals 
from the root of the mefentery. The origin of this great 
trunk, called the thoracic trunk, is the union of the vel- 
fels, which running by the fide of the common iliac vef- 
fels, are derived from the pelvis and lower extremities. 
Upon the third and fourth vertebra, and under the 
aorta this trunk is frequently joined by a large trunk of 
the laCteals, and then afcending, it receives the greater 
number, or the larger trunks of the la¢teals. On the 
vertebra of the loins, the thoracic duct is by no means 
regular, either in its courfe or fize or fhape ; often it 


contracts, and again irregularly dilates, as it feems to 


emerge from under the aorta. On the uppermoft 
vertebra of the loins, the thoracic dué lies under the 
right crus of the diaphragm, and then pafling the fep- 
tum with the aorta, it gets on the right anterior furface- 


* In the year 1651. 


+ Inthe year 1622.—About the year 1652, the other branches 
of the fyftem, which take their courfe to every part of the body, 


were difcovered by Rudbeck, Jolyffe, and Thom. Bartholin. 
. of 
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of the fpine, and runs up betwixt the aorta and the 
vena azygos; it then paffes under the arch of the 
aorta, and there it is confidérably enlarged, from the 
contracted {tate which it afflumes in the thorax. Some- 
times it fplits, and again unites on the vertebra of the 
back. Having paffed the arch of the aorta, it croffes 
to the left fide of the fpine, and we look for it under 
the pleura on the left fide of the cefophagus. 

The thoracic dué& now emerges from the thorax, 
and lies.deep in the lower part of the neck, behind the 
Jower thyroid artery, and on the longus colli mufcle. 


It gets above the level of the fubclavean vein of the. 


left fide, and here it receives the abforbents of the head 
and neck (of the left fide), and defcends again with a 
curve, and terminates in the angle of the union of the 
fubclavean vein and jugular vein of the left fide. 
Sometimes there are two thoracic duéts ; but this is 


very rare. Sometimes the duct fplits near its termi- 


nation, and the two branches enter the veins feparately ; 
but, in general, when it fplits in this manner, it again 
unites before it terminates in the vein. 

There isconftantly a trunk in the anterior mediaftinum 
under the fternumn, as large as the thoracic duét itfelf, 
which is fometimes inferted into the termination of the 
thoracic du@ ; fometimes into the trunk of the abforb- 
ents of the left fide, to be immediately defcribed *. 


) 


THE TRUNK OF THE ABSORBENTS OF THE RIGHT SIDE, 
Tue abforbents, from the right fide of the head and 
neck, and from the right arm, do not run acrofs the 


* Cruickthanks,. 
| neck, 
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neck, to unite with the great trunk of the fyftem ; they 
have an equal opportunity of dropping their contents 
into the angle betwixt the right fubclavean and the 
jugular vein. hele veffels then uniting, form a trunk 
which is little more than an inch, nay, fometimes not a 
quarter of an inch in length, but which has nearly as 
great a diameter as the proper trunk of the left fide. 

This vefiel lies upon the right fubclavean vein, and 
receives a very confiderable number of‘lymphatic vef- 
fels: not only does it receive the lymphatics, from the 
right fide of the head, thyroid gland, neck, &c. and the 
lymphatics of the arm ; but it receives alfo thofe from 
the right fide of the thorax and diaphragm, from the 
lungs of this fide, and from the parts fupplied by the 
mammary artery. Both in this and in the great trunk 
there are many valves. 


OF THE LACTEALS AND LYMPHATICS OF THE IN- 
TESTINAL CANAL. 


| We have already remarked the great length of the 
inteftinal canal, the effect of the imperfect valvular 
ftru€ture, in extending the inner coat to a great length; 
we have remarked allo, that while every furface of the 
body fecretes, it is at the fame time an abforbing fur- 
face; and finally, ‘that while we chiefly contemplate 
the inteftinal canal, -as imbibing and receiving the 
nourifhment, we mutt not forget that it is alfo.a fecret- 
ing furface of the firft importance to the ceconomy. 
But at prefent we have merely to underftand that 
ftructure and organization, by which this canal abforbs 
the nutritious fluid the chyle from the food. 
. In 


- 


328 OF THE COURSE OF THE LYMPHATICS. 


In the firft place, as to the terms latteals and lym. 
phatics, we prefume that the abforbents throughout the 
whole length of the canal have the fame’ ftru€ture and_ 
ufe; and that the term latteals has been fuggefted 
merely by the colour of the fluid, which is abforbed 
from the fmall inteftines. At one time thefe lacteals 
convey a milky fluid: at another a tranfparent fluid, 
like that which the ftomach and great inteftines in ge- 
- mneral abforb. 

The lacteals, as it is natural to fuppofe, were the firft 
difcovered of any part of the fyflem of abforbents ; or, 
at leaft, they were firft underftood to form a part 
of an abforbing fyftem. For although Euftachius, a 
Roman anatomift, difcovered the thoracic du& in the 
year 1563, yet he had very imperfe& notions of its 
importance, and the difcovery was very little attended 
to, till after the difcovery of the lacteals by Afellius in 
1622, This anatomift, in opening living animals, to 
obferve the motion of the diaphragm, obferved. white 
- filaments on the mefentery, which he took at firft for’ 
nerves; but, on puncturing them, and obferving them: 
to difcharge their contents and to collapfe, he pro- 
claimed his difcovery of a new fet of veflels—a fourth 
kind *. 

Had Afellius only chanced to obferve thefe veflels, 
his merit would have been inconfiderable; but he alfo 
inveftigated and announced their peculiar office, viz. 
of abforbing the chyle from the inteftinal canal, and 
carrying it into the blood. 

For fome time, however, after the difcovery of the 
wala lactea, the opinion of Hypocrates and Galen, 


* The nerves being counted as veffels. 
ViZa 
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viz. that the mefenteric veins abforbed the chyle from 
the inteftines, and conveyed it to the liver, ftill prevailed. 
Even after the difcovery of the lateals was known and 
received, a part of the old fyftem was ftill retained, 
and it was fuppofed that thofe veffels carried the fluids 
-abforbed from the inteftines into the liver; and that 
the fluids were there converted into. blood. 

_ About twenty years after the difcovery of Afellius, 
Rudbeck, a Swede, and Bartholin, a Danith anatomift, 
faw Afellius’s veffels in, many other parts of the body ; 
- difcovered the trunk of the fyftem, and fhowed that the 
' Ja€teals did not pafs to the liver, but that.they were 
branches of a great and diftin® fyftem; they alfo de- 
monftrated the unity of this fyftem. — 

We have feen from this fketch that the ancients fup- 
pofed the veins of the inteftines to be abforbents ; and 
even after the difcovery of the lacteals, this idea has 
been retained by fome of the beft modern anatomifts, 
and principally, by Haller, and profeflor Mickel of | 
‘Berlin. If the veins abforb from the furface of the 
inteftines, their doctrine would imply that they are alfo 
abforbents in general throughout the body. _ Although 
Bartholin, in his epiftle to Harvey, had afferted and 
given fufficient proof that the mefenteric veins were 
not abforbents, yet the controverfy was left in fo un- 
_ decided a ftate, as to give occafion to the feries of 
_ experiments in the {chool of the Hunters, which feems 
to have put the queftion to reft, in as far as it is cons 
nefted with the lymphatic fyftem *. 

We have already mentioned that Afellius was em- — 
ployed in opening the belly of a living dog, when he 


* See the veins in this volume, 


firft 
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firft difcovered the laéteals. He perceived upon thé 
furface of the inteftines and mefentery a great many 
{mall threads, which, at firft fight, he took for nerves, 
but foon difcovered his error; and to diffipate his 
doubt, opened one of the largeft white cords, when no 
fooner had the incifion been made, than he faw a fluid 


like milk or cream iffue from the veffels. Afelliusfays .. — 


he could not contain his joy at the fight of this phe- 
nomenon ; and turning himfelf to Alexander Tadinus, 
and the fenator Septalius, who were prefent, he invited 
‘them to enjoy the {pe€tacle;—but his pleafure, he adds, 
was of fhort duration, for the dog died, and the veflels 
difappeared.' The natural and fimple narration of 
Afellius reprefents his aftonifhment, and gives an idea. 
of the fenfation, which the anatomift experiences in the 
inftant of making an interefting difcovery *. 

OricIN oF THE LacTEALS. When the young 


anatomical ftudent ties the mefenteric vefiels of an - 


animal recently killed, and finds the lacteals gradually 
fwell; when he finds them turgid, if the animal has 
had a full meal, and if he has allowed time for the 
_ chyle to defcend into the {mall inteftines—and empty, 
or containing only a limpid fluid if the animal has 
wanted food ; he has fufficient proof that thefe are the 
veffels deftined to abforb the nutritious fluids from the 
inteftines. Again, when coloured fluids are thrown 
into the inteftines of a living animal, and they are ab- 
forbed, he has fufficient proof of their free and ready 


communication with the inner furface of the gut; but - 


the actual demonftration of the abforbing mouths of the 


i, * Sheldon, Portal. 
: lacteak 
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la&teal veffels is difficult and precarious. ‘The difficulty 
arifes from thefe veffels being in general empty in the 
dead body; from the impoffibility of injeGting them from 
trunk to branch in confequence of their valves ; and, 
laftly, from their orifices never being patent, except in 
a ftate of excitement. The anatomift muft therefore 
‘watch his opportunity when a man has been fuddenly — 
cut off in health, and after a full meal. Then the 
villi of the inner coat may be feen turgid with chyle, 
and their ftru€ture may be examined. Perhaps the 
firft obfervations which were made upon this fubjec 
by Lieberkuhn, are {till the beft and the moft accu- 
rate. - ; 

The villi are apparently of a cellular ftru€ture, for 
-although they are flat or conical, or like filaments 
when collapfed; yet when minutely injected, and 
efpecially when they are full of chyle, they take a 
globular form, and are'called the ampuLUL#&. Their 
diftention, in confequence of a minute injeion of the 
veins or arteries, is probably owing to a cellular ftruc- 
ture (which they feem to -have) into which ‘the in- 
jection has extravafated. The molt probable account 
of the ftructure of thefe ampululz is that. this cellular. 
ftructure is a provifion for their inflation and erection 
by the blood, when’ excited by the prefence of the 
chyle'in the inteftines ; that this erection gives rigidity 
to the orifice of the latteals ; and that the firft ftep of 
abforption is by capillary attraction, while the further 
propulfion of the fluid in the extreme abforbents is by 
the contraction of their coats excited by the prefence 
of the fluid. Thus the abforption is not by an inor- 
ganized pore, but depending on excitement and action. 

8 ' Lieberkuhn’s 
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Lieberkuhn’s obfervations of the villi are the moft 
accurate and curious. He obferves, that having opened 
and wafhed a portion of the fmall inteftine, its whole 
furface will be found covered with little pendulant 
conical membranes of the fifth part of a line in fize, 
and the bafes of which almoft touch each other. From 
the vafcular membrane, to which they are attached, he — 
obferves there is given off to each villus a branch of 
a laéteal, an artery, a vein, and a nerve. _ He found it 
‘difficult by inje&tion to fhow both the vein and artery, 
the fluid paffed fo eafily from.the one into the other. 
He found that the extreme branch of the lacteal was 
diftended into a little veffel within the villus. And on 
the apex of which, with the microfcope, he faw one or 
fometimes feveral openings; with his glaffes he ob- 
ferved the arteries to ramify on the globules or ampu- 

lulee and again colleét into veins ; and he fuppofed that 
' flill more minute branches plunged into the centre. 
But he made a ftill more minute obfervation than this. 
Infulating a piece of inteftine betwixt two rings, only. 
leaving a {pace for the entrance of the ramification of the 
. artery which fupplied it, he injeéted with a column, and 
examined its progrefs at the fame time with his micro-. 
fcope. As he raifed the tube, he faw the artery going in 
ferpentine turns to the villus, and the injection returning 
by the veins ; at laft it pafled into the ampula laGea, dif- 
tended itand-made its exit bythe foramina. He prepared 
the villi in another way :—he inflated the ampule, and 
kept them fo until they dried; then he cut them with 
a razor, and found them cellular. This cellular ftruc- 
ture Cruickfhanks thinks is the common cellular fub- 


ftance, uniting the veflels of the villus. When this 


~ gentleman 
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gentleman examined the villi of a patient who died 

fuddenly after a meal, he obferved fome of them to be 

turgied with chyle, fo that nothing of the ramifications” 
of the arteries or veins were to be obferved ; the whole 

appeared as one white veffel without any red lines, 

pores, or orifices ; others of the villi contained chyle 

in a lefs proportion; and here the ramifications of the 

veins were numerous, and prevailed by their rednefs 

over the whitenefs of the villi. 

In fome hundred villi he faw the trunk of a lacteal 
forming by radiated branches, one branch in each 
villus. Mr. Cruickfhank and Dr. Hunter counted 
fifteen or twenty orifices in fome of the villi. 

Mr. Cruickfhank has remarked a deep anda {uperficial 
fet of lacteals on the inteftines; but for this divifion 
there feems no neceflity. Deep in the coats the lacteals 
feem to accompany the blood veffels; but when they — 
get more fuperficial, they take a courfe longitudinally 
on the canal, and turn devioufly, or after running a 
little way, take a fudden turn towards the mefentery. — 

As the greater frequency of the valvulz conni- 
ventes in the jejunum, greatly encreafe the extent of 
its inner furface of the gut, and confequently give a 
greater extent of origin to the lacteals; and, as here 
the chyle mutt be in the greater quantity, fo the lacteals 
of this portion of the gut are larger and more nu- 
merous than in any other part of the extent of the 
canal. 

The laéteals do not attach themfelves to the veflels 
of the mefentery, but take a courfe individually, or 
forming plexus. Before they enter the mefenteric 
glands, they have been called lacteals of the firft order; 

Vor. IV. Z when 
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when they emerge from the firft into the fecond glands, 
fecondary laéteals, and glands of the fecond order. 
“Whe manner of the entering and going out of glands 
is exactly the fame with that of the lymphatics. The 
lacteals (or perhaps we fhould now fay the abforbents 
merely) of the great inteftines, are fmaller -and lefs 
numerous than thofe of the fmall inteftines ; for al- 
though the inteftines be large, ftill their inner furface 
is-by no means fo extenfive: befides the chyle is ab- 
forbed, and the contents altered before they have 
defcended into the great inteftines. Both Winflow 
and Haller, however, affert, that they have feen chyle 
in the abforbents of the great inteftines. We know 
that the lacteals abforb chyle, when it is prefented to 
them: while at other times they abforb different fluids. 
‘Fhat the abforbents of the great inteftines imbibe the 
fluids contents is evident, from the change produced 
on the feces in their paflage. Copious and nutritious 
injections have been given, which did not return in the 
fame liquid form, and which have fupported the 
ftrength for fome time. Clyfters of turpentine give 
the urine a {mell of violets; and the, Peruvean bark , 
has cured fever, when given by the rectum, 

The abferbents of the flomach form three divifions : 
one fet accompany the coronary artery and vein, and 
enter the glands on the lefier curvature and omentum 
minus. Thofe of the fecond fet accompany the left 
ga{tro-epiploic artery, and are joined by the lymphatics 
of the omentum. ‘The third pafs down upon the 
upper part of the duodenum following the arteria 
galtrica dextra: thefe defcend to pals into the fame 
clafs of glands, which receive the lymphatics of the 
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liver. They are joined in their courfe by the lym- 
phatics of the right fide of the omentum. 

The lacteals on the mefentery pafs from one gland 
to another till they form one or two large trunks only. 
Thefe accompany the trunk of the fuperior mefenteric 
artery, and run down on the right fide of the aorta, and 
join the thoracic du€t. The abforbents, from the rectum 
and colon of the left fide, pafs into their glands, or 
fometimes into the lumbar glands, and join the thoracic 
duct feparately ; thofe from the right fide of the colon 


join or mingle with the lafteals in the root of the me- 
fentery. 


OF THE REMAINING ABSORBENTS OF THE SOLID 
VISCERA, 


Wherethe lymphatics of the lower extremity defcend 
over the brim of the pelvis, they are joined by the 
abforbents of the bladder, veficule feminales, and other 
parts in the pelvis:—{mall glands belonging to this 
fet are attached to the internal iliac veffels. In the 
female, the lower fet of lymphatics, from the womb 
and vagina, alfo come by this route to join thofe of the 
lower extremity, or run mingling with them. Another 
fet of lymphatics of the womb pafs up with the fper- 
veflels. : 

The lymphatics of the TesTICLE are very numerous. 
They come in diftinét fets from the body of the telticle, 
from the epididimis, and from the tunica vaginalis : 
then reaching the cord, form fix or ten trunks, and 
run up direét to the abdominal ring ;_pafling the ring, 

“2 they 
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they turn outward, and then pafs over the pfoas mufcle 
and into the lumbar glands. 

The lymphatics of the K1pney are in two fets, fu- 
perficial and deep feated; but the former are feldom 
to be obferved. Sometimes difeafe makes them dif- 
tin. The internal lymphatics are demonftrated by 
blowing into the veins, or tying a ligature and kneading 
the fubftance of the kidney with the fingers; when 
they rife, they are feen attached to the emulgent vel- 
fels, and go to join the lumbar glands, or terminate in 
large lymphatics near the aorta. 

It is needlefs to repeat that the abforbents: of the 
fpleen are deep and fuperficial,—for this arrangement 
is general. Emerging from the fpleen, the lymphatics 
pals alongit the fplenic veflels, and enter into glands 
attached to the fplenic artery in its whole courfe. In 
this courfe they receive the abforbents from the pan- 
creas, and near the head of the pancreas, they are 
blended with thofe of the liver, and with them join the 
thoracic duct. 

The lymphatics of the liver are the moft eafily de- 
tected, and may be injected to greater minutenefs, than 
in any other part of the body. Although they have 
many valves, yet they do not feem to clofe the veflels - 
intirely, nor interrupt the mercury from pafling from 
trunk to branch. The fuperficial lymphatics, which 
are fo numerous that we, may fometimes fee the mer- 
cury in them covering completely a confiderable f{pace, 
have free communication with the internal fet of veffels 
which are alfo numerous and large. ‘The principal 
route of the lymphatics of the upper furface of the 
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liver, is by the broad ligament: thefe perforating the 
diaphragm join the trunk, which we have noticed under 
“the fternum, and in the anterior medeaftinum. It 
would appear, however, that thefe lymphatics of the 
broad or fufpenfory ligament, are by no means conftant 
and uniform in their courfe; for fome times the run 
down towards the la¢teal ligament, and perforate it 
_ there; fome times they pafs down into the thoracic 
duct while ftillin the belly. Other lymphatics of great 
fize, run off from the convex furface of the liver upon 
the lateral ligaments, and pierce the diaphragm. The 
lymphatics on the lower or concave furface of the liver 
are more irregular than thofe of the convex fide. 
They unite with the deep lymphatics coming out of 
the porta along{t with the vena porte, enter into the 
glands, which are feated on the trunk of that veflel, 
and join the thoracic duct near the root of the fuperior 
mefenteric artery. 

The lymphatics of the LuNes are nearly as nume- 
rous as thofe of the liver; but, indeed, in regard to 
this expreffion, it is more in relation to the facility of 
injeQing and demonftrating the lymphatics, than to 
their comparative number. For example, if the lym- 
phatics of the other vifcera could be injected to as great 
minutenefs as thofe of the liver, we fhould ceafe to con- 
fider that vifcus as more abundantly fupplied than other 
parts. The fuperficial lymphatics of the lungs form 
areola, and cover the furface almoft completely. They » 
take a courfe to the root of the lungs, where they are’ 
joined by the deep feated veffels, and together pafs into 
the bronchial glands, and here the lymphatics of both 
fides freely communicate. | 

ZL 3 The 


338 OF THE COURSE OF THE L¥MPHATICS. 


The glands of the lungs are conftantly found both — 
before and behind the bifurcation of the trachea:. often 
thefe gland are of a very dark colour ; nay, their fub- 
ftance is fometimes found refolved as it were into a fac 
of inky-like fluid. Upon the arch of the aorta, and the 
root of its great branches, are the CARDIAC GLANDS, 
which receive the lymphatics from the heart. ‘The ab- 
forbents of the heart are fmall, but very numerous, 
and their larger branches attach themfelves to the 
coronary veflels. © They then pafs to the cardiac 
glands, and mingling with thofe from the lungs, join 
the thoracic duct, = 
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DESCRIPTION OF THE VENOUS SYSTEM AND 
THE ANATOMY OF .THE TEETH. 


Sige tes ge la 
OF THE VEINS IN GENERAL. 


Tue veins are thofe veflels by which the blood car- 
ried outward by the arteries, is returned to the heart. 
The fyftem of the veins however is not fo fimple as 
that of the arteries, for while there are only two great 
arteries carrying the blood from the heart, viz. the 
aorta and the pulmonic artery, there are three great 
trunks of the veins, viz. the fuperior and inferior vena 
cava, the trunks of the great veins of the body; the 
- pulmonic vein, which returns the blood to the heart 
from the circulation through the lungs ; and the vena 
porte, which colleéts the blood of the inteftines, and 
conveys it tothe liver. There are befides, a greater 
variety in the diftribution of the veins, than in that of 
the arteries. 

The French phyfiologifts have departed from the old 
method of Harvey, in explaining the circulation. He 
wifely took the heart as the centre of the fyfem, and 
defcribed the veffels going eut from it, forming the 
two circulations, viz. throughthe body and through 
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the lungs; but they have affumed the lungs as the 
centre ; and the veins of the body, and the arteries of 
the lungs, they call /y/feme 2 fang noir, becaufe it con- 
tains the dark coloured blood ; and the pulmonic veins 
and the arterial fyf{tem of the body, they call /y/eme a 
fangrouge, becaufe it conveys blood of the bright vermi- 
lion colour. 

This conceit is perhaps admiffible, when intro- 
duced as an illuftration of the relation of the lungs to 
the body ; but in the general announcing of the fyftem, 
and confidered as a bafis of demonftration, it gives to 
a difficult fubjec&t an unufual degree of intricacy in the 
mind of the young ftudent : befides, the arteries and 
veins of the body, and the pulmonic artery and vein, 
have that ftrict and mutual dependence in action, which 
fhows how improper and how unnatural it is to make 
this change, and to feparate them in explaining the ge- 
neral fyf{tem. At all events, let thofe who adopt this 
novelty ceafe to {peak of the two circulations, for al- 
though in regard to the heart, there are two circula- 
tions, yet as the movement of the blood refpects the 
lungs, there is only one. By this divifion, the blood 
returning from the body and carried into the lungs, 
cannot be called a circulation; but only when it has 
_ paffed through the lungs, and returned to the fame 
point of its courfe through the body. 

GENERAL CHARACTER OF THE VEINS.—The capa- 
city of the veins, is larger than that of the arteries ; 
the coats thinner but {tronger comparatively, and admit- 
ting of much dilatation, ‘The coats of the leffer veins, 
arecomparatively {tronger than thofe of the larger ones, 
and the veins of the lower extremity much thicker and 
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ftronger than in the upper parts of the body, as they 
bear'a higher column of blood. The veins are tranf- 
parent and the blood is feen through their coats. There 
can be properly diftinguifhed, only two coats in the 
veins: the outer coat, which is floculent and cellular 
' without, to connect with the furrounding parts, fmoother 
and more compact within, where it is united with the 
inner coat. Init are ramified the vafa vaforum ; and a 
fibrous ftructure is to be obferved in fome of the 
larger and fuperficial trunks ; the ftriz or fibres run- 
ning longitudinally. The inner coat is firm and compact 
and intimately united to the other; it is {mooth, flex- 
ible, and formed into valves in various parts. 

In all the larger veins, excepting thofe of the vil- 
cera of the abdomen, and thofe of the lungs and brain,. 
there are valves: thefe valves confift of the inner coat, 
forming folds like a femilunar curtain, hung acrofs 
the caliber of the vein; but at the fame time attached 
fo obliquely to the fide of the vein, that they prefent 
a facculated membrane to receive the refluent blood. 
The loofe margin of the valve is fomewhat ftronger 
than the other part, and betwixt the duplicature fome 
{plendid little filaments are fometimes obferved. Each 
valve confifts in general, of two femilunar membranes, 
the margins of which, falling together, prevent the 
blood from pafling retrograde ; but they yield and col- 
lapfe to the fide of the vein by the current of blood 
flowing towards the heart. As the veins are provided 
with valves only where they are expofed to occafional 
preflure, and particularly to the compreflion of the muf- 
cles ; their chief ufe would feem to be, to prevent the 
retrograde movement of the blood, from the occafional 
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compreflion of the veins ; but no doubt, they at the 
fame time fupport the column of blood, as in the lower 
extremities: and when thofe veins fuffer diftention by 
difeafe, a great aggravation is, that the valves lofe 
their action, become too fmall to clofe the dilated vein, 
and the whole column of blood preffes upon the veins 
of the legs. . 

The commencement of the minute branches of the 
veins, is from the extreme ramifications of the arteries; 
they are continuous, and perpetuate the motion of the 
blood in that courfe which is called the circulation. 
In contemplating the capillary tiffue of. veffels, the 
moft ftriking circumftance is, the predominance of the 
dark venous ramifications : and in general, two fets of 
veins will even in thefe minute ramifications, be ob- 
ferved ; one fuperficial, the other more intimately 
blended with thefe minute ramifications of the arteries ; 
but in the internal parts of the body, and particularly 
the vifcera, the veins uniformly accompany the rami- 
fications of the arteries, and in the folid vifcera, a denfe 
cellular membrane gives promifcuous lodgement to 
both fets of veflels. 

In the extremities and head, indeed every where but 
in the vilcera, the veins form two diftin@ fets; the 
deep and the fuperficial veins : the deep veins accompa- 
nying the arteries ; and the fubcutaneous veins, which 
emerge from the compreflion of the mufcles, and run 
above the fafcia. ‘The union betwixt the branches of 
the veins, is very frequent, not only betwixt the veins, 
ramifying in the fame plane in fo much as to make them 
a mere nceiwork ; but alfo betwixt the deep and the 
fuperfcial fer of veins: fuch are the ven emiflariz 
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ofthe feull; the free communications betwixt the ex- 
ternal and internal jugular vein, betwixt the deep and 
fuperficial veins of the arm, &c. When in bleeding, 
the blood flows from the vein of the arm, accelerated 
by the working of the mufcles, the blood efcapes by 
the anaftomofis, from the compreffion of the mufeles, 
and fills the fuperficial veins; but the increafe of the 
jet of blood, is more the effe& of the fwelling of the 
mufcles, caufing the fafcia to comprefs the veins of 
the fore arm. | 

In the dead body the veins are flat, but when dif- 
tended, they refume the cylindrical figure which they 
poffeffed in the living body: yet they are in general of 
the cylindrical figure, for a very little way only, ow- 
ing to the irregular dilatations by the fide of the valves, 
or by the frequent union of their branches. The 
manner in which the branches join the trunk, has a pe- 
culiarity which always diltinguifhes it from the ramifi- 
cations of arteries: the arteries branch off at a direct 
and acute angle, the veins in a direction more re- 
moyed from the courfe of the trunk, and in general 
with a curve or fhoulder. 

In infancy and youth, the veins are little turgid, 
and efpecially the cutaneous veins, are fo firmly em- 
braced by the elaftic fkin and cellular membrane, that 
they have a lefs degree of prominency than in, more 
advanced yéars. In old age, the veins are enlarged, 
and rife turgid on the furface, and the internal veins 
alfo become enlarged and varicofe. Ido not confider 
this change in the vafcular fyftem, as the effet of 
mere diftention, or of the enlargement of the yeins from 
the long-continued action of the arteries; but as a ne- 
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ceflary change in the proportionate diftribution of the 
blood, which is preceded or accompanied with other 
peculiarities, the character of old age. When we con- 
fider the great proportion of the veins in fize, over 
the arteries, we muft conclude that the blood flows but - 
flowly in the venous fyftem: that from the narrow- 
nefs of the trunks of the veins near the heart, the 
blood mutt be accelerated, as it approaches the heart, 
and that receiving the impulfe from the ventricle, it 
muft take a rapid courfe through the arteries, until 
again approaching the extreme branches of the arteries 
and pafling into the veins, its motion becomes more 
languid and flow. In youth, as the fize of the veins 
is not in fo great-a proportion to the arteries, as in ad- 
vanced life; the blood in a young perfon, muft be in 
more rapid and quick circulation: but in old age, in 
proportion to the largenefs of the veins and the accu- 
mulation of blood in them, the quantity of blood 
moving flowly through the venous fy{tem, and al- 
moft ftagnant in the dilated veins and finufes, is very 


ereat; it moves but flowly and progreflively on towards | 


the centre of the circulation ; and upon the whole, the 
blood in old people, moves lefs brifkly through the vel- 
fels, and the proportionate quantity immediately under 
the influence of the arterial fyftem, is lefs than in 
youth. 

There is no pullation to be obferved in the veins, 


but what they receive laterally from the contiguous ar- . 


teries. ‘There is no pulfation in the veins, becaufe they 
are removed from the heart; becaufe they do not re- 
ceive the fhock of the heart’s action in their trunk, but 
only by their widely fpread branches ; becaufe the con- 
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traction of the heart, and of the arteries fo alternate: 
with each other, in fuch a manner as to keep up a perpe- 
tual and uniform ftream of blood into the veins ; where- 
as the pulfation in the arteries is owing to the fudden 
and interrupted contraction of the heart. 

In this general account of the venous fyftem, it re- 
mains only to fpeak of the fubject of abforption. Be- 
fore the fuite of experiments made on this fubject by 
Mr. Hunter, a vague notion was entertained that the 
veins .were abforbents; but about that time*, the 
doctrine that lymphatics are abforbents having been’ 
eftablifhed, the opinion that the red veins were alfo ab- 
forbents, was firft queftioned, and finally confuted, at 
leaft in the opinion of moft phyfiologitts. 

The chief argument to fhow that veins, arifing 
from cavities, particularly from the inteftines, atted as 
abforbents, was, that fome anatomi(ts faid they had feen 
white chyle in the blood taken from the mefenteric veins. 
It was however foon obferved that the ferum of the 
blood, taken from the veins of the arm, was fome- 
times white, which mutt arife from fome other caufe 
than the abforption of chyle +. 

The experiments of Mr. John Hunter, proved that 
there is no abforption of fluid, from aliment: contained 
in the inteftinal canal, by the veins of the mefentery, 
while the lacteals were rapidly abforbing. Emptying a 
portion of the gut, and the veins of their blood in a 
living animal, he poured milk into the inteftine. The 
veins remained empty, and without a drop of the milk 
finding its way into them, while the lacteals became 

EATER, | 
¢ See Hewfon Exper. Effays and Lymphatic Sytem. 
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tinged with it. In another experiment, leaving the 
arteries and veins of the mefentery free, and the circu- 
lation through them perfeé ; ftill no white fluid could 
be difcovered, tinging the ftream of blood in the veins. 
Neither did preffure upon the gut, in any inftance 
force the fluid of the inteftines into the veins.—He 
repeated and varied thefe experiments, fo as to fhow in 
a very fatisfactory manner, that chyle, or the fluid of 
the inteftines, never is abforbed by the veins. 

Yet I muft fay that thefe experiments are full 
unfatisfatory, as they regard the general doctrine 
of abforption by the veins: in the inteftines there 
is a peculiar fet of veffels evidently deftined to the abforp- 
tion of the chyle and of the fluids of the cavity ; but 
there remains a queftion which will not be eafily deter- 
mined: do not the veins throughout the body refume a 
part of that fubftance, or of thofe qualities, which are 
depofited or beftowed by the arteries ?-—We are aflured 
that in the circulation of the blood through the lungs, 
and in the extremities of the pulmonic veins, there 
is an imbibing or abforption: and in the veins of the 
placenta, there is not only an abforption fimilar to what 
takes place in the extreme branches of the pulmonic 
circulation, but the matter and fubftance which goes 
to the nourifhment of the fcetus, is imbibed from the 
maternal circulation *. So by the veflels in the mem- 
brane of the chick in ovo, there is abforbed that 


* Dr. Hunter, Hewfon, &c. fay that itis probable there are 
many fmall lymphatics in the placenta, which open into the 
branches of the veins, and do not take a courle along the cord. 
This is very improbable, and has no fupport from analogy. 
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- which being carried tothe chick, beftows nourifhment 
and encreafe. For my own part, I cannot but fuppofe 
that, while the lymphatics abforb the loofe fluids which 
have been thrown out on furfaces, or into cavities —the 
veins receive part of what is depofited from the arteries ; 
but, which is not fo perfectly feparated from the influ- 
ence of the ‘circulating fyftem, as that which the lym- 
phatics receive ; and that there are certain lefs pal- 
pable, and perhaps gafeous fluids, which they imbibe in 
the courfe of the circulation by an affinity of the venous 
blood, fimilar to the attraction which takes place in 
the lungs. We mult at the fame time acknowledge, that 
the conclufions made in favour of abforption by veins, 
from experiments upon the dead body, are falacious, 
and have no weight.—lIt is feldom we can determine 
whether minute injections have taken a courfe by a 
natural, or by a forced paflage: neither are the ex- 
periments of fome of the older phyfiologifts more fatif- 
factory or conclufive. Lower affirmed that, by 
throwing a ligature on the inferior cava of adog, he 
produced afcites. He tied the jugular veins of a dog, 
and the head became dropfical. Hewfon repeated thefe 
experiments, but without the fame refult. And if the 
tying of ‘the veins had always produced cedema or 
dropfy, the experiment would have proved nothing 
more than is already eftablifhed by the very common 
occurrence of cedema of the Jegs, from the preflure of 
the wombon theiliac veins, or a tumor in the groin, or 
in the pelvis. Now in thefe inftances the compreflion 
of the vein does nothing more than caufe a difficult 
circulation of the blood, from the extreme arteries into 
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the veins, and confequently a greater profufion of the 
difcharge into the cellular texture by the ferous arteries. 


OF THE VEINS, BRANCHES OF THE SUPERIOR 
VENA CAVA. : 


The fuperior vena cava, or the defcending cava, is 
the fuperior trunk of the venous fyftem; which re- 
ceives the veins of the head, neck, and arms, and 
throws the blood dire&tly into the great right finus, or 
auricle of the heart. | 


SECTION L 
OF THE VEINS OF THE HEAD AND NECK. 


THE ANTERIOR FACIAL VEIN *. The facial, or ante- 
rior facial vein, runs down obliquely from the inner can- 
thus of the eye, towards the angle of the lower jaw-bone. 
Here uniting with the temporal vein, it forms the ex- 
ternal jugular vein. The moft remarkable branches 
of veins which aflift in forming the facial vein, are the 
FRONTAL VEINS; which receive the blood from the 
forehead and frontal portion of the occipito-frontalis 
mufcle, and the orHTHALMiIc VEIN, which is one of 
the emiflariz, and comes from the cavernous finus 
through the orbit.—In its courfe down the cheek, the 
facial vein receives the feveral cutaneous branches of 


* Facial vein; V. Angularis; VP. Triangularis. 


veins. 
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veins from the furrounding parts : but which have in 
reality no fuch importance as to require defcription *. 

THE POSTERIOR FACIAL VEIN; OR, GREAT TEM=. 
PORAL VEIN. —This vein defcends from thetemple be- 
fore the ear, through, or under the mafs of the parotid 
gland, and behind the angle of the lower jaw. 

This pofterior vein receives thofe branches which 
are the proper temporal veins, and which are four in 
number, and deéfcend upon the fide of the head fs 
and thofe which anfwer to the fubmaxillary artery, 
and alfo the vena tranfverfa faciei, and the auricular 
veins. Finally into fome of the deep branches of this 
vein t the blood enters from the veins accompanying 
the arteria meningea. The pofterior facial vain, unt- 
ting with the anterior one, forms a commen trunk, 


which in general lies over the divifion of the carotid 
artery. ‘ 


EXTERNAL JUGULAR VEINS. 


Tue external jugular vein takes a courfe obliquely 
down the neck, and acrofs the middle of the maftoid 
mufcle. It lies under the fibres of the platyfma myoides 
mufcle, and drops either into the fubclavean vain, or 
into the internal jugular vein, Sometimes there are 
two external jugular veins on each fide; more com- 


* Vena dorfalis naft, fuperior et inferior — Vena pa ipebralis inferior exe 
térna et interna ~Vena alaris nafi—Vena labia.es magna ct mincres, &C« 
Vene buccales, &c. 

+ Being in two fets, the deep,’ and fuperficial. 

t Viz. Vene Pterygvidea. . 
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monly there are two branches high in the neck, from 
the anterior and pofterior facial veins, which unite 
about the middle of it. When they are double they 
have this courfe ; the anterior and external jugular vein, 
may be faid to begin from the anterior facial vein; it 
then receives the fubmental vein, which comes in un- 
der the bafe of the lower jaw—the ranine veins alfo, 
and veins from the glands under the jaw join it here: 
where it is before the maftoid mufcle, it forms free 
communications with the intérnal jugular veins; and 
here alfo, it receives veins from the fide of the 
throat *. . 

Almoft all the ramifications of veins, which in one 
fubje&t unite to. the external jugular vein, and which 
come from the face and throat, do in others fink 
down into the internal jugular vein. 

Sometimes the anterior and external jugular veins 
join the internal jugular vein; fometimes the fub- 
clavean vein. ; 

The pofterior external jugular vein is formed chiefly 
by the temporal vein, or, -pofterior facial vein, which 
comes down from under the parotid gland ; it is then 
joined by the occipital veins +, a little lower by the cer- 
vical veins, and laftly onthe lower part of the neck it 
receives the mufcular branches from the flefh of the 
fhoulder ; it then finks into the fubclavean veins. 

OF THE THYROID VveIns.—The thyroid gland has 
two fets of veins, as ithas of arteries ; the /uperior thy- 


* Viz. The faperior thyroid veins, andthe deep laryngeal: 
veins. 
+ Thefe communicate with the vertebral veins, and through 


the pofterior maftoid foramen with the lateral diuius | 
. S roid 


APPENDIX. SX 


roid veins carry back the blood fromthe mufcles of the 
fore-part of the throat, from thé larynx, from the fub- 
ftance of the thyroid gland, and from the neighbour- 
ing part of the trachea and pharynx, andeven from the 
fauces. Sometimes thefe thyroid veins enter the ex- 
- ternal jugular vein; fometimes they defcend upon the 
neck, taking the name of cuTTuRAL veins; they 
unite themfelves with the internal jugular vein. 

THE LOWER THYROID veins.—Come from the 
lower part of the thyroid gland, and defcend upon the 
fore-part of the trachea, and enter the fubclavean; or, 
more generally, the great, or internal jugular veins. 

OF THE INTERNAL JUGULAR VEIN.—The intet« 
nal jugular vein is formed by the conflux of the feveral 
great and pofterior finufes of the dura mater into the 
lateral finus, which coming out by the foramen lacerum, 
pofterius of the bafis cranii, ceafes to be conftri@ed. 
into the triangular fhape, and takes the form and pecu- 
liarities of avein. From this foramen, common tothe 
temporal and occipital bone, the jugular vein defcends 
obliquely forward and downward, becoming from its 
deep fituation fomewhat more fuperficial, but in all 
its extent protected by the fterno-cleido-maftoideus 
mufcle ; and it paffes under the omo-hyoideus mufcle. 
The internal jugular vein is very irregular in its form ; 
being fometimes much contracted under the angle of 
the jaw; bulging and much enlarged, or rather capa- 
ble of being much diftended in the middle of the neck 5 
and again contracted before it joins the fubclaveans, 
The carotid artery, the internal jugular vein, and the 
par vagum lie together in the fame fheath of loofe cel- 
lular: membrane. 
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The internal jugular vein receives thefe commumi-- 
cations and branches; behind the angle of the lower 
jaw, a branch of communication, generally goes down 
from the pofterior facial vein, and often it is joined by 
the internal maxillary vein: under the jaw, it either 
forms free communications with the beginning of the 
external jugular vein, or it receives the ranine and gut- 
tural veins; at all events, there is a branch from the fide 
of the throat, and the mufcles of the os hyeides which 
paffes into the internal jugular vein. From under the 
back part of the maftoideus mufcle, it receives branches 
from the occipital veins, and forms communications 
with the vertebral veins: near its termination the great 
jugular vein receives the guttural and lower thyroid 
veins, 

OF THE VERTEBRAL VEINS.—There_ is difficulty 
in affigning origins to thefe veins, for they are rather 
like a chain of communication ; they run inthe holes 
of the tranfverfe apophyfis of the cervical vertebre, 
and furround the procefles with areole. Firft a come 
munication is formed with the great lateral finus, 
then they receive the flat finufes from under the dura 
mater, covering the cuniform procefs of the occipital 
bone, (the bafilar finufes) and as they defcend they 
form tranfverfe communications, which receive the 
branches of that chain of inofculations, which runs 
down upon the fpinal marrow. The vertebral veins, in. 
their defcent, fend out divifions which run down upon 
the outfide of the canal, and receive branches of veins 
from the mutfcles on the fore part of the vertebree, and 
fome of the proper cervical veins from behind. The 
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wena cervicalis coming from the fide of the neck, unites 
with the vertebral vein near its termination, in the 


back part of the fubclavean, or fometimes in, the 
axillary vein. 


SECTION If. 


OF THE VEINS OF THE ARM, 


Tue veins of the arm are in two fets, the venz co- 
mites ; and the external or fubcutaneous veins, being 
thofe without the fafcia, and not fubject to the com- 
preffion of the mufcles. Of thefe, the latter are the 
more important and require a particular defcription. 

On the palm of the hand, the veins are few and 
{mall, becaufe they are there fubjec&t to compreffion in 
the frequent grafping of the hand; but on the back 
of the hands and fingers, the veins are numerous and 
large. ‘The veins creeping along the fingers, make a 
remarkable inofculation on the back of the firlt pha- 
langes, and then pafling in the interftices of the 
knuckles, form a great and irregular plexus on the back 
of the hand *: the principal branch of which fome- 
times takes the form of an arch +. 

The plexus of veins from the back of the hand is 
continued over the back of the wrift: when fome of © 
the larger branches, after playing over the heads of the 
radius and ulna, take a courfe, the one on the lower, 
and the other over the upper edge of the arm, whilft the 


* Plenus dorfalis manus. + Arcus venofa dorfrlalis. 
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back of the arm is left without any remarkable veins 
taking their courfe there. | 

The veins on the back of the hand have nerves in- 
termingling with them, viz. branches of the ulnar 
nerve, and the extreme branches of the mufcular fpi- 
ral nerve: fo that it is a great miftake to fuppofe that 
bleeding in the back of the hand might be fubftituted 
with advantage for the common operation in the bend 
of the arm. 

VENA CEPHALICA.—The vein of the back of the 
thumb running into atrunk, which takes a courfe over 
the outfide of the on is called CEPHALICA POLLI- 
CIS. 

From this vein and the divifion of the plexus of the 
back of the hand, a confiderable trunk is generally 
formed, which takes its courfe on the radial edge of 
the arm, and Is called CEPHALICA MINOR, OF RADIA- 
LIS EXTERNA. ‘This vein in its traét over the exten» 
for radialis, and the fupinator longus, has many la 
teral communications, particularly with the median 
vein. 

This vein, now joined by the median cephalic, and 
tifing upon the outfide of the humerus, is the great 
cephalic vein ; and it paffles, firft betwixt the biceps and 
triceps brachii, and then betwixt the deltoides and pec- 
toralis major mufcles. Several fmall cutaneous veins 
play over the belly of the biceps mufcle, and commu- 
nicate with the bafilic vein ; a little below the external 
condyle of the os humeri, the cephalic vein detaches 

a branch which afcends betwixt the brachialis internus 
and fupinator longus, and which afterwards forms 
- inofculations with the bafilic yein, on the back of the 

ah: | 3 : 
The 


APPENDIX. 355 


‘The great cephalic vein paffing up betwixt the ten- 
dons of the pe€toralis major and the deltoid mutcles, 
finks into the axilla and joins the axillary vein. The 
LESSER CEPHAL'C is a vein which runs up betwixt 
the peétoral and deltoid mufcles, and finks generally 
into the fubclavean vein: fometimes it joins the ex- 
ternal jugular vein. 

VENA BASILICA*. We trace the origin of the ba- 
filic vein from thofe veins which, being continued from 
the plexes, on the back of the hand, take their courfe 
over the lower head of the ulna. (A confpicuous 
branch of thefe veins, from the little finger, was cal- 
led falvatella by the ancients). From this origin, the 
bafilic vein takes a fpiral courfe on the ulnar edge of 
the fore arm, fometimes in one great trunk, oftener 
in two, fometimes ina plexus of veins ; here it may be 
called ULNARIS SUPERFICIALIS, OF CUBITALIS IN- 
TERNA. ‘This vein, now rifing before the inner con- 
dyle of the humerus, pafles on the inner margin of 
the biceps flexor mufcle ; here it forms very free and 
numerous conneétions with the internal or bracheal vein; 
the fatellites and cephalica, now pafling up, until it 
finks under the tendon of the pectoral mufcle, it joins 
the axillary vein. 

The great bafiltc vein, or the great trunk, after it 
has afcended above the elbow, and received the me-: 
dian bafilic, is joined by feveral deep branches of 
veins, as thofe which accompany the bracheal artery, 
called fatellites or comites, a vein which is called pro- 

* Brachialis. The ancients termed the bafilic vein of the right 
arm, the vein of the liver, or vena hepatica brachii, and that of 
the left, the vena fplenica brachii. 
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funda brachii; and ftill nearer its determination, it 
receives the addition of the vena /ubbumeralis or arti- 
cularis, and the vere fcapulares, VIZ thole anfwering 
to the arteries of that name. 

VENA MEDIANA Major *,—This is a vein which 
runs up the middle of the fore arm, beginning from 
the plexus of veins, which play over the flexor ten- 
dons, and come from the ball of the thumb; it is a. 
vein which is very irregular, being fometimes double, 
and fometimes rather in the form of a plexus, than to 
be confidered as a regular trunk ; often itis particu- 
larly fhort, and can be confidered asa trunk, only for 
a few inches as it approaches the bend of the arm ; not 
unfrequently it is‘intirely wanting, and as if annihilated 
by the preponderance of the branches of the cephalic 
or bafilic vein. But to take the more common courfe, 
as an example, when it has afcended on the middle 
of the fore arm, near to the bend of the arm it di- 
, vides ; one branch pafles obliquely outward, and joins 
the cephalic vein, the other inwards and unites with 
the bafilic vein ; the firft, is of courfe the MEDIAN CE- 
PHALIC VEIN, the fecond, the MEDIAN BASILIG 
VEIN. é 

Thefe are the two branches which the furgeon moft 
commonly felects for bleeding. Around the median ce- 
phalic, the cutaneous nerves play more profufely, and 
under the median bafilic vein the humeral artery 
pafles. It is by the aukward plunging of the lancet . 
into the median bafilic, that the country bleeder fo 
frequently produces the aneurifm of the artery; but 
the dreadful fymptoms following the pricking of the 


* Pena Media, vena fuperficialis communis. 
nerve, 


APPEND X. 357 


nerve, are more frequently produced by bleeding in 
the median cephalic ; cafes however occur of the 
pricking of the nerves, while bleeding in the median 
bafilic vein. ' 

AXILLAXY VEIN.—The trunk of the veins of the 
arm paffes through the axilla, until it arrives betwixt 
the firft rib and clavicle, under the name of axillaris. - 
Here lying by the fide of the artery, it receives many 
mufcular branches from the flefh of the fhoulder, the 
external and internal fcapular veins, and the thoracic 
veins ; in general where it pafles by the head of the 
humerus it receives the cephalic vein. _ 

SUBCLAVEAN VEINS.— The axillary vein continuing 
its progrefs over the firft rib, becomes the fubclavean 
vein: on the right fide the vein is fhorter, and de- 
fcends more obliquely ; on the left it is longer, of 
courfe lefs oblique, but {till its direction is downward ; 
pafling before the trachea, and the branches of the arch 
of the aorta, it joins the fubclavean of the right fide, 
and together they form the fuperior cava: the fubcla- 
vean vein receives thefe veins, a vein from the fhoul- 
der and lower part of the neck, the vertebral vein, 
with fome leffer plexus of veins cefcending from the 
neck, the internal jugular vein (and in the angle of 
the union of thefe the thoracic duct), and laitly the 
thyroid veins. From below they receive the lefler in- 


ternal thoracic yeins. 
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SECTION III. 


t 


THE SUPERIOR VENA CAVA, THE VENA AZYGOS, ANB 
LESS’tR VEINS OF THE THORAX. 


Tue fuperior vena cava is the trunk of allthe veins of 
the head, neck, arms, and of the parts in the thorax ; 
foon after itis formed by the fubclavean veins, it is 
joined by the vena azygos, and receiving the 1NTER- 
WAL MAMMARY VEINS and the VENZ THYMIC and 
PERICARDIAC branches, the INTERCOSTAL and BRON- 
CHIAL veins, it defcends into the pericardium, and di- 
lates or opens into the right finus or auricle. 

Vena azycos*. This is the principal vein of the 
thorax, and chiefly of ‘the walls of the thorax. It is 
obferved to take its origin upon the vertebra: of ther 
Toins from-fome of the lumbar veins, or by inofeula- . 
tions with the renal fpermatic or leffer branches of the 
abdominal cava, receiving the firft and fecond lumbar 
veins, as inits afcent in the thorax, it receives the in- 
tercoftal veins on either fide ¢ ; afcending betwixt the 
erura of the diaphragm, and by the fide of the aorta, it 
fometimes receives the lower phrenic veins ; in the tho- 
rax lying on the right fide of the bodies of the vertebrz, 
and before the intercoftal arteries, it receivesthe bron- 
chial veins from the root of the lungs, and from the 
trachea it receives the veins of the pofterior mediaf- 

* Sime pari, 

}+ We excep: fome of the veins from the interftices of the higher 
ribs, particularly on the right fide, which enter the fubclavean 
vein. 
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tinum and cefophagus; through the intercoftal veins, 
it communicates with the external and internal mam- 
mary veins, and with the venal circles of the fpinal 
marrow, 

Upon the third vertebra, the azygos vein feparates 
from the fpine, and with an arch, and bending round 
the root of the lungs, it opens into the fuperior cava, 
jaft where it is about to enter the pericardium: where 
it opens into the great vein, it is guarded by a valve, 

This vein however, like moft others, has confider- 
able variety, and does not always merit the name of 
azygos, for fometimes it is double, a divifion afcending 
on the left fide of the fpine, and uniting with the 
branch of the other fide, juft as it is about to enter 
into the fuperior cava, 

OF THF LESSER VEINS IN THE THORAX.—The VE- 
NZ MAMMARIZ take a courfe by the fide of the in- 
ternal mammary artery, and require no defcription. 
Like the arteries, they fpread their branches on the muf- 
cles of the belly, and communicate with the diaphrag- 
matic and lumbar and epigaftric veins. The left mam- 
mary vein terminates in the left fubclavean vein, the 
right in the fuperior vena cava. 

Tue VEN THYM1CZ enter, either into the union 
of the fubclavean veins, or they enter into the guttu- 
ral veins, or the internal mammary veins. 

THE PERICARDIAC veins gather their branches 
from the pericardium, from the aorta, trachea and 
lymphatic glands; they fend down branches by the 
fide of the phrenic nerve, which inofculate with the 
veins of the diaphragm ; they enter the internal mam- 

mary 
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mary vein, or the fuperior cava, or the terminations 
of the right fubclavean. 

THE SUPERIOR INTERCOSTAL VEINS.—The right 
and left intercoftal veins differ in their fize and diftri- 
bution; the right is fmall, and receives only one” or 
two of the upper intercoftal veins, which do not enter 
into the azygos vein. ‘The vein of the left fide be- 
gins even fo low as the interftice of the feventh rib ; it 
yeceives branches from the pleura, pericardium and 
lungs (viz. the broncheal veins) and from the cefopha- 
gus; they enter the fubclavean veins. 
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OF THE VEINS WHICH UNITE TO FORM THE 
INFERIOR VENA CAVA. 


"Tue inferior vena cava receives the veins of the lower 
extremities, the hypogaftric and abdominal veins, and 
the veins of the vifcera of the abdomen ; but thofe of 
the membraneous contents of the abdomen are received 
by it only indireétly, and through the circulation of the 
liver. 


OF THE VEINS OF THE LEG AND THIGH. 


We have obferved that the veins of the extremities 
are in two fets; the deep and fuperficial. In the leg 
and thigh the deep-feated veins accompany the arteries, 
and receive the fame name: the cutaneous veins are 
the faphena major and minor. 

SaPHENA MAjoR*.—A large and beautiful plexus of 
veins is formed on the fore part of the foot, and com- 
ing from the back of the toes, and outfide of the foot. 
Two principal veins arife from the arch which thefe 
form: one takes the courfe behind the inner ancle, 
and is the faphena major; the other pafles over the 
outer ancle, and forms the faphena minor. 


* Sapheng magna, interna, 
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The great faphena may be traced from the great toe, 
from the infide of the foot, and behind the ancle: it 
receives one or two branches from the fole of the foot. 
Sometimes the principal branch paffes behind the lower 
head of the tibia, fometimes before it, or it forms circles 
here: a little above the ancle a vein from the middle 
of the metatarfal arch comes obliquely over the tendon 
of the tibialis anticus and joins it. 

The faphena, now a confiderable trunk, runs up the 
leg before the inner margin of the belly of the gaftroc- 
nemius mufcle, and on’ the inner ridge of the tibia. In 
this courfe it receives numerous cutaneous branches, 
and backward, over the belly of the mufcles, it forms in- 
ofculations with theleffer faphena. From the infide of the 
lege the trunk afcends on the infide of the knee, where 
it receives feveral branches, coming round the joint, 
and over the head of the tibia. Now pafling fomewhat 
obliquely, it afcends upon the thigh, and, at the fame 
time, turns from the infide to the fore part of the 
thigh. In the thigh the great faphena receives many 
branches, and is not always a fingle vein: for fome- 
times the branches collecting form a {mall trunk, run- 
ning collateral to the greater vein, and which joins it in 
the groin. In all this courfe the faphena vein is fu- 
perficial and lies imbedded in the cutaneous fat; with 
but a very flight and imperfe& apponeurofis inclofing © 
it; while it is external to the proper fafcia of 
the leg and thigh. As it afcends upon the thigh, 
however, it does not dive fuddenly under the fafcia ; 
but is gradually enveloped and embraced by the con- 
denfed cellular membrane and fafcia. 
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When it was more the praétice than at prefent to 
bleed in the ancle, the faphena major was, the vein fe- 
le&ted: but as in all the courfe of the vein, from the 
great toe to the knee, it is conneéted with the nerve 
which bears its name, there are not wanting inftances of 
thofe bad effects from pricking of the nerve, which not 
unfrequently follow the bleeding in the arm. 

SapHENA MINOR*, This vein arifes from the 
plexus on the outfide of the dorfum pedis: it runs 
over the outer ancle and above the fafcia, covering the 
tendons of the peronei mufcles. Here receiving many 
branches and forming frequent deep inofculations, it 
mounts on the outfide of the vagina or fafcia, which 
covers the back of the leg, until arriving betwixt.the 
hamitring tendons it finks into, the popliteal. hollow, 
terminating in the popliteal vein. 

_ ‘The other veins of the. lower extremity which ac- 
company the arteries in their courfe, need little defcrip- 
tion. 

ANTERIOR TIBIAL VEIN.—The veins accompanying 
the anterior tibial artery form many inofculations, and 
when minutely injected, almoft. conceal the. artery. 
They are the anterior tibial veins and only unite into a 
trunk, where perforating the interofleous ligament it 
joins the popliteal vein. 

_PosTERIOR TIBIAL yuine—ela the fole of the foot 
we have the external and internal plantar veins, which 
‘uniting. into trunks, accompany, the artery  be- 
hind the inner ancle. In its courfe betwixt the foleus 
and the tibialis anticus mufcles, it cannot be called the 


* Vena faphena parva, externa. 
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pofterior tibial vein ; for it is a mere net-work of veins 
furrounding the pofterior tibial artery. It receives, 
near its termination, a branch called Surauis, from 
the gaftrocnemii and foleus: it terminates in the pop- 
hiteal vein. 

THe Ven Pirones are the vent comites by the . 
tibial artery, and are two or three in number. All 
thefe veins have free inofculations with each other. 

THe PopuitEaL vEIn.—This vein is formed by the 
three divifions of deep veins accompanying the arteries 
of the leg, and the faphena minor. It lies more 
fuperficial than the artery, and feems to cling round it. 
As it afcends, however, it twifts round the artery, 
the artery being neareft the bone—a little above the 
joint it receives the lefler faphena. 

This vein, perforating the tendon of the triceps, 
comes to the fore part of the thigh, ftill united to the 
artery : it isnow the cruRAL VEIN. As it afcends it 
gets from behind the artery, fo that in the groin it lies 
nearer the pubes than the artery does: oppofite the 
trochanter minor it receives the internal and external 
circumflex veins, and the ProruNDA Femortis. About 
an inch below Powpart’s ligament the crural vein re- 
ceives the faphena major, and the fmall external pudic 
veins. : 

EXTERNAL ILIAC VEIN.—The femoral vein lying on 
the infide of the artery or nearer the pubis, enters the 
abdomen under the femoral ligament, and pafling by the 
fide of the Pfoas mufcle becomes the external iliac vein. 
It receives feveral leffer veins juft within the ligament 
particularly the epigaftric vein from the mufcles and 
integuments of the belly, and the veins accompanying 
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the atteria circumflexa ilii, The external iliac’ vein: is 
joined by the Hyrocastric vetn which afcends from 
the pelvis. It requires no minute defcription ; it anfwers 
to the diftribution of the hypogaftric artery. This 
which is the internal iliac joining the trunk from the 
thigh forms the CoMMON ILIAC VEIN. 

VENA CAVA ABDOMINALIs *.—A little lower than 
the bifurcation of the aorta, the right and left common 
iliac veins unite. By this union they form the vena cava. 
This vein afcends upon the right of the aorta. It receives 
fewer branches than would naturally be imagined, be- 
caufe the veins of the vifcera take their courfe by the 
porta into the liver. It receives the lumbar veins the 
fpermatic veins, the renal, fuper-renal, and phrenic, 
veins. Pafling upward it is received into its appropriate 
foffa in the liver, and feceding a little from the fpine it 
receives the VENZ CAV/E HEPATIC and perforates 
the diaphragm ; entering the pericardium it expands 
into the great finus, or right auricle of the heart. 

RENAL VEINST.— Thefe veins are lefs irregular than 
the arteries of the kidney, which relation of the veins 
and arteries is uncommon. From the relative fituation 
of the kidneys to the cava it is evident that the right 
vein muft befhort; the left comparatively longer and 
taking a courfe from the kidney over the aorta t. 

SUPRA-RENAL VEINS.—Thefe little veins are like 
the arteries in their courfe. The right one enters fome- 


* Vena Cava inferior. 

+ Emulgent veins. 

t The Renal veins however fometimes vary in their number, 
the right being double or triple, the left even fometimes in four 
branches. 
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times into the veria cava, fometimes into the renal vein. 
The left fometimes receives the phrenic vein of that 
fide and enters into the renal vein. — 

Spermaric vetns.—Of the general diftribution of 
thefe veins nothing need be faid, after looking to the 
defcription of the arteries *. 

The Vena Porte has been already dcferibea't in | the 
fecond volume. 


* See p. 189. 
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OF THE TEETH. 


Weare is naturally an inclination in the author of 
a fyftem to amplify fome particular fubjeéts, and to 
abridge, or beftow lefs attention, on others which may 
to him appear lefs interefting or curious. To reftrain 
this tendency has been the moft irkfome tafk which 
I have felt in completing the prefent work. The 
growth and ftructure of the teeth forms an elegant 
and interefting fubject of enquiry; and it is difficult to 
concentrate the view of it fo.as to be confiftent with 
the arrangement of a fy{tematic work. 

As the general nature and ufe of the teeth are fuffi- 
ciently under{ftood, there can be little objection to our 
beginning the prefent fubject with confidering the ftruc- 
ture of the human teeth. 


OF THE STRUCTURE OF THE TEETH. 


A tooth confifts of thefe parts.—In the firft place, 
the ENAMEL, a peculiarly hard layer of matter com- 
pofing the furface of the body of the tooth. The 
internal part, body, or fubfiance of the tooth, is lefs 
ftoney and hard than the enamel, but of a firmer 
{ftructure and more compact than common bone. In 
regard to the form of the tooth, we may obferve that 
it is divided into the crown, neck, and fangs, or roots 
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of the tooth, which go deep into the jaw. There is a 
cavity in the body of the tooth, and. the tube of the 
fangs communicates with it. This cavity receives 
veflels for fupplying the remains of that fubftance 
upon which the tooth was originally formed. The 
roots. of the teeth are received into the jaw by that 
kind of articulation which was called gomphofis. 
They are not firmly wedged into the bone, for, in 
confequence of maceration, and the deftruction of the 
foft parts, the teeth drop from the fcull. There is 
betwixt the tooth and its focket in the jaw a common 
periofteum. | 

Or THE ENAMEL. The furface of a tooth, that 
which appears above the gum, is covered with a very 
denfe hard layer of matter, which has been called the 
enamel. In this term there is fome degree of impro- 
priety, as aflimilating an animal production with a 
vitreous fubftance, although the enamel very widely 
differs from the glafly fracture when broken. This 
matter beftows the moit effential quality of hardnefs on 
the teeth; but it ts probably ufeful in another way, 
being irrenaedicee betwixt the central bony part of 
the tooth, which has life, and is fubje& to difeafe, 
and matter altogether foreign to the living body. 
When the enamel is broken off, and the body of the 
tocth expofed, it quickly decays. 

‘The enamel is the hardeft produ€tion of the animal 
body. It ftrikes fire with fteel: in church-yard {culls 
it is obferved to refift decay when the centre of the 
tooth has fallen into duft. It has been found that the 
component parts of the enamel are nearly the fame 

7 roy eat with 


OF THE TEETH. . 369 


with thofe of bone: in bone the phofphate of lime is 
depofited on the membranes, or cartilage, but this 
hardening matter of bones iy a fecretion from the 
veffels of the part, and is accumulated around the 
veffels themfelves : itis ftill within the controul of their 
action, and is fuffering the fucceffion of changes pecu- 
liar to a living part. But, in the enamel, the phofphate 
of lime has been depofited in union with a portion of 
animal gluten, and has no vafcularity, nor does it fuffer 
any change from the influence of the living fyflem. 
Although the hardening matter be principally phof- 
phate of lime, a fmall proportion of the carbonate of ~ 
lime enters into the compofition both of bone and of 

enamel. 
Although we call the earthy depofit the hardening 
matter, yet it is the union of the glutinous matter 
which beftows the extreme hardnefs, for, when the 
tooth is as yet within the jaw, and in an early flage of 
its formation, the depofition is foft, and its furface 
tough; but, by a change in the furface, which throws 
out this fecretion, the firft depofition is penetrated with 
gelatinous fecretion, which, either by. this penetration 
fimply, or by caufing a new appofition of its parts, 
(its {tructure indeed looks like chryftallization, ) beftows 
the denfity and extreme hardnefs on this cruft. When 
an animal is fed with madder, the colouring matter 
coming, in the courfe of the circulation, in contact 
‘with the earth of*bone, is attrafted by it, and is de- 
pofited upon it in a beautiful red colour. This colour. 
ing matter penetrates more than injection can be made 
to do in the dead body; and, as by this procefs of 
Bb 3 feeding, 
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feeding, the enamel is not tinged, we have a convincing 
proof that the vafcular fyitem has no operation on the 
enamel after it is formed. 

From the compofition of the enamel, we muft be 
aware of the baneful effeéts of acidulated, wafhes and 
powders to the teeth: they diffolve the furface, and 
give a deceitful whitenefs to the teeth; they erode the 
furface, which it is not in the conftitution of the part 
to reftore. 

OF THE CENTRAL BONY PART OF THE TOOTH. 
The chemical compofition, and the manner of combi- 
nation of the matter forming the central-part of the 
tooth, and of the fangs, is fimilar to the other bones of 
the body ; but when we examine the hardnefs and the 
denfity of the tooth, and fee that it is not even porous, 
or apparently capable of giving paffage to veflels, we 
doubt of its vafcularity, and are apt to.fuppofe that it 
holds its connection with the living jaw-bone by fome 
other tenor than that of ,veffels, and the circulation of 
the blood through it. I muft acknowledge that the 
difficulty in deciding on the vafcularity, and degree of 
vitality which the teeth poffefs, appears to me fo great, 
that I fhall at prefent venture to give no decided 
opinion. The vafcularity of the periofteam, which 
furrounds the teeth and veflels which enter by the 
fangs to the cavity of the teeth, feemed to fhew a 
fedulous care to fupply the tooth plentifully with blood. 
As this part of the tooth has often%been coloured by 
feeding young animals with madder, the reverfe of that 
experiment, which convinces us there is no circulation 
in the enamel, fhould fatisfy us that there is blood 

| circus 
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circulating through the body of the tooth, and that it 
undergoes the fame changes by abforption which the 
other bones are proved to do; but thefe experiments 
may have been made while the teeth were forming by 
the depofition from the pulp, and of courfe they might 
be coloured without the experiment affording a fair 
proof that the circulation continues in the tooth after 
it is formed. © If it be proved that the adult teeth, or a 
fully formed tooth yet within the jaw, are uniformly 
tinged with the madder, we muft without referve con- 
clude, that the economy of the teeth is in all refpects 
like that of the common bones. 

The teeth undergo changes of colour in the living 
body, to which it would appear they could not be 
liable as dead matter. They become yellow, tranf- 
parent, and brittle with old age; and when a tooth has 
been knocked from its focket, and replaced, dentifts 
have obferved that it lofes its whitenefs, and aflumes a 
darker hue. 

The abforption of the roots in.confequence of the 
caries of the body of the tooth, and the abforption of 
the fangs of the deciduous teeth, are further alleged in 
proof of their vafcularity ; not only the preflure of the 
rifing tooth on the fangs of the temporary teeth will 
caufe an abforption of the latter, but the fangs of the 
temporary teeth will wafte and be abforbed, fo as to 
drop out without the mechanical preflure of the per- 
manent teeth, ard before they have advanced to be in 
contact with the former. 

The teeth feem acutely fenfible, but a little confidera- 
tien teaches us that the hard fubftance of the teeth is 
not endowed with fenfibility, and that it muft be the 

Bb 4 remains 


372 APPENDIX. 


remains of the vafcular pulp, prefently to be defcribed, 
' occupying the centre of the tooth, which being fupplied 
with nerves, gives the acute pain in tooth-ach: It 
is as a medium communicating or abftracting heat, 
that the tooth itfelf feems to give pain. When wrought 
upon by the dentift, no fenfation is produced unlefs: 
the tremor be communicated to the jaw, or unlefs the 
abrading, or cutting inftruments, be fo plied as to heat 
the tooth; then an acute pain is produced from the heat 
communicated to the centre; and fo, extremely cold 
fubftances, or liquids, taken into the mouth, {till pro- 
duce pain, from the cold affe&ting the pulp of the 
tooth. 

As living parts, the teeth have adhefion to the peri- 
ofteum, and are connected with their internal pulp; 
but when they fpoil, and are eroded, the difeafe fpreads 
inwardly, probably deftroying the life of the bony part 
of the tooth, the progrefs of which difeafe is marked 
by a change of colour penetrating beyond the caries 
towards the centre of the tooth. When this difcoloura- 
tion has reached the internal furface, the pain of tooth, 
ach is excited, the pulp, vafcular and fupplied with 
nerves, inflames, from a want of accordance with the 
altered {tate of the tooth, juft as the dead furface of a 
bone will inflame the central periofteum and marrow, 
The extreme pain produced by this ftate of the tooth 
probably proceeds from the delicate and fenfible pulp 
{welling in the confinement of the cavity of the tooth. 

In caries of the teeth, the body. of the tooth is dif- 
covered deep in its fubltance long before the pulp of 
the central cavity is expofed by the progrefs of the 
caries, No exfoliation, or exoftofis, takes place upon 

that 
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that part of the tooth which is above the gum, which 
may be owing to the mere compattnels of the offific 
depofitions, for we know that the bones of greateft 
denfity are the moft apt to yield altogether to difeafed 
action, and die, inftead of throwing off their furface, 
in exfoliations, or taking any other variety of difeafed 
action. 

- In the further confideration of this fubject, there are 
circumf{tances which will make us doubt of there being 
vafcular aftion in the teeth, and perhaps incline us to 
believe that they poffefs a lower degree of life, and are 
lefs fubje& to change than other parts. Suppofing the 
bony part of the tooth to be vafcular, and to poffefs 
the principle of life, is not the firm adhefion and con- 
tact of the enamel to the body of the tooth a curious 
inftance of a part deftitute of life adhering to the fur- 
‘face of a living part, without producing the common 
effects of excitement and exfoliation, or inflammation, in 
the latter? Is the enamel, though not a vafcular part, 
poffefled of fome quality which diftinguithes it from fo- 
reign matter, or is the bony part of the tooth poffeffed 
of folow a degree of vafcular action, that it is not excited 
by the contaét and adherence of the enamel? We muft 
fuppofe that fome accordance fubfifts between them 
from what is obferved to be the effedt of the lofs of the 
enamel, for then the bone of the tooth {poils rapidly, 
and becomes carious. 

In rickets, and molities offium, and other difeafes of 
debility in which the body waltes, or the growth is 
retarded, the growth of the teeth is not retarded in the 
one cafe, nor is the grown teeth altered in their form 
er properties in the other. ‘This appears to me to 
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fupport the idea of there being a diftinétion in the 
economy between the manner of the formation of the 
teeth, and of common bone. The effe&ts which we 
perceive in the bony fyftem under thefe difeafes, are 
produced by a preponderance of the abforbents over 
the activity of the fecreting veflels ; while in the teeth 
no fuch effect can take place if they are formed by a 
depofition of bony matter which is not re-abforbed, 
nor undergoes the revolution of depofition and re- 
abforption, as in other parts of the body is the cafe, 
Accordingly we find in rickets, and the molities offium, 
where the hardeft bone yields, where the jaw-bone itfelf 
is diftorted or altered in its form, that the teeth remain 
diftinguifhed for their fize and beauty; and in rickets 
the teeth are large, and perfectly formed, while the 
jaws are ftinted and interrupted in their growth. The 
confequence of this is, that the teeth form a larger 
range than the jaw, and give a charatteriftic protu- 
berance to the mouth. 

The roots of the teeth are fometimes found enlarged, 
diftorted, or with exoftofis formed upon them. Again 
the cavity of the tooth is found to have been filled up 
with the formation of new matter, or around the fangs 
we often find a {mall fac of pus, which is fometimes 
drawn out in extracting the tooth. Neverthelefs, in 
thefe examples of difeafe, there are no unequivocal 
marks of vafcular aétion in the teeth; the unufual 
form, or exoftofis of the roots, is produced by an ori- 
ginal defect in the formation. The filling up of the 
cavity of the tooth is caufed by the refumed offific 
action of the pulp in confequence of the difeafe and 
deftruction of the body of the tooth; and the abfceffes 
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which furround the fangs are caufed by the death of 
the tooth, in confequence of which it has loft its fym- 
pathy with the furrounding living parts, and becomes 
a fource of irritation like any other foreign body. 

We mutt conclude, that the whole phenomena dif- 
played in the formation, adhefion, and difeafes of the 
teeth, fhow them to be pofleffed of life, and that they 
have a correfpondence, or fympathy with the furround-° 
ing parts. . But are we prepared to acquiefce in the 
opinion of Mr. Hunter, that they poffefs vitality while 
yet they have no vafcular action within them? We 
naturally fay, how can fuch vitality exift independently 
of a circulation? But there are not wanting examples 
of an obfcure and low degree of life exifting in animals’ 
ova, or feeds, for feafons without a circulation ; aad if 
for feafons, why not for a term of life? We never 
obferve the animal economy providing fuperfluoufly, 
and fince there is no inftance to be obferved in which 
the teeth have fhown a power of renovation, why 
fhould they be poffeffed of vafcularity and action to no 
ufeful end? All that feems neceflary to them is, that 
they fhould firmly adhere without acting as a foreign 
and extraneous body to the furrounding parts, and 
this, vitality without vafcular action, feems calculated 
to provide. 


OF THE FORMATION AND GROWTH OF THE TEETH. 


In the jaws of a child newly born, there are con-~ 
tained two fet of teeth as it were in embrio: the deci- 
_duous, temporary, or milk teeth; and the permanent 
teeth. The neceflity for this double fet of teeth 
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evidently is to be found in the incapacity of alteration 
of fhape or fize in the teeth as in other parts of the 
body; the fmaller teeth, “which. rife firft, and aré 
adapted to the curve and fize of the jaw-bone of an 
infant, require to be fucceeded by others, larger, 
ftronger, and carrying their roots deeper in the jaw. 

Each tooth is formed in a little fac, which lies be- 
twixt the plates of bone that form the jaw-bone of the 
foetus, or child, under the vafcular gum, anc connected 
with it. 

When we open one of thefe facs at an early period 
of the formation of the tooth, a very curious appear-. 
ance prefents itfelf: A little fhell of bone is feen within 
the fac, but no enamel is yet formed. Upon raifing 
. the fhell of bone, which is of the fhape of the tooth, 
and is the outer layer of the bony fubftance of the 
tooth, a foft vafcular ftool, or pulp*, is found to have 
been the mould on which this outer layer of offific 
matter has been formed; and a further obfervation 
will lead us to conclude that this bony and central © 
part of the tooth is in the progrefs of being formed by 
fucceflive layers of matter thrown out from the furface 
of this vafcular pulp; though many have explained the 
formation of the tooth, by fuppofing that the layers of. 
this pulp were fucceflively offified. 

If we now turn our attention to the ftate of thofe 
teeth which we know to be later of rifing above the 
gum, we fhall find the offification ftill lefs advanced, 
and a mere point, or perhaps feveral points of the 
depofited matter on the top of the pulp. 


* Le noyau, la coque, or lé germe de la dent, by the French 
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The pulp, or vafcular papilla on which the tooth is 
formed, has not only this peculiar property of offifica- 
‘tion, but, as the period of revolution advances, where 
it forms the rudiments of the molares for example, its 
bale fplits fo as to. form the mould of two, three, or four 
fangs, or roots; for around thefe divifions of the pulp 
the offific matter is thrown out fo as to form a tube 
continued downward from the body of the tooth. 
Gradually, and by fuccefiive layers of matter on the 
infide of this tube, it becomes a {trong root, or fang, 
and the bony matter has fo encroached on the cavity, 
. that only a fmall canal remains, and the appearance of 
the pulp is quite altered, having fhrunk in this narrow 
{pace. : 

We have faid that the tooth forming on its pulp, or 
vafcular bed, is furrounded with a membrane giving 
the whole the appearance of a little fac. This mem- 
brane has alfo an important ufe. It is vafcular alfo as 
the pulp is, but it is more conneéted with the gums, 
and receives its veffels from the furface, while the pulp, 
lying under the fhell of the tooth, receives its blood- 
veflels from that branch of the internal maxillary artery 
which takes its courfe in the jaw. 

The enamel is formed after the body of the tooth 
has confiderably advanced towards its perfec form. It is 
formed by a fecretion from the capfule, or membrane, 
which invefts the teeth *, and which is originally con- 
tinuous with the pulp. The enamel is thicker at the 
point, and on the body of the tooth, than at its neck. 
Mr. Hunter fuppofed that the capfule always fecreting, 


* This outer fac has been called chorion, from the numerous 
veflels diftributed upon it. See Heriffant. 
2 and 


348 APPENDIX. 


and the upper part of the tooth being formed firft, 
it would follow of courfe that the point and body of 
the tooth would be covered with a thicker depofition ; 
but. it rather appears that the part of the fac oppofite to 
the upper part, and body of the tooth, has a greater 
power of fecreting, being in truth more vafcular and 
fpongy, for the whole of the body of the bony part 
of the tooth is formed before the enamel invefts the 
tooth. 7 
We are indebted to M. Heriffant for much of the 
explanation of the manner in which the enamel is 
formed. He defcribes the fac *, its. attachment to the 
pulp, and to the neck of the teeth,—as the tooth 
advances to its perfect form, the fac alfo changes. At 
firft it is delicate and thin, but it thickens apace. And 
he afferts, that if after this progrefs is begun youexamine 
the inner furface of it with a glafs, you will perceive it 
to be compofed of little veficles in regular order, and 
which fometimes have a limpid fluid contained in them. 
This liquid exuded upon the furface of the teeth he 
fuppofes to form the enamel. He explains alfo how 
this fac, originally invefting the body and neck of the 
tooth, being pierced by the edge of the tooth, and the 
tooth rifing through it, is inverted, and by {till keeping - 
#ts connection with the circle of the crown of the tooth, 
rifes up in connection with the gum, and in fome de- 
gree forms the new gum which furrounds the tooth. 
Succeeding authors have found this membrane 
double. We may examine it molt fuccefsfully, fays 
Mr. Hunter, in a new-born child, and we find it made 
up of two lamellz, an external and an internal; the 


* Reflemble affez a une petite bourfe fermée. 
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external is foft and fpongy, without any veffels; the 
other is much firmet, and extremely vafcular, its veffels 
coming from thofe that are going to the pulp of 
the tooth. He adds, that while the tooth is within 
the gum, there is always a mucilaginous fluid like 
the finovia in-the joints between this membrane and 
the pulp of the tooth. 


OF THE GROWTH OF THE SECOND SET OF TEETH, 
AND THE SHEDDING OF THE FIRST SET. 


The firft, or deciduous fet of teeth, being adapted 
only for the jaws of a child, are deftined to be fhed, 
and to give place to the adult, or permanent fet of 
teeth. Accordingly, in obferving the progrefs of the 
formation of the firft teeth, the rudiments of the fecond 
may alfo be feen in the foetus of the feventh or eighth 
month; and in the fifth and fixth month after birth, 
the offification begins in them. ‘The rudiments of the 
permanent teeth may be obferved even when the fac 
is very fmall, and appear like a filament ftretching up 
to the neck of the fac of the deciduous teeth. Thefe 
facs lie on the inner fide of the jaw-bone, and when 
further advanced, the necks of the two facs, (both as 
yet under the gum.) are united; but when the firft 
teeth are fully formed, and have rifen above the gum, 
the alyeolar procefles have been at the fame time 
formed around them, and now the fac of the perma- 
nent teeth have a connetion with the gums through a 
{mall foramen in the jaw-bone, behind the {pace through 
which the firft teeth have thot. 


The 
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The opinion now entertained, that the fecond fet of 
teeth pufhes out the firft, is very erroneous, for the 
change on the deciduous and the growing teeth feems 
to be influenced by laws of coincidence indeed, but 
not of mechanical action. Sometimes we obferve the 
falling tooth wafted at the root, or on the fide of the 
fang, by the preflure of the rifing tooth. Now here 
we fhould fuppofe that the newly-formed tooth fhould 
be the moft apt te be abforbed by the prefiure of the. 
root of the deciduous tooth, did we not recolleét that 
the new tooth is invefted with the hard enamel, while 
the preflure on the other acts upon the bony root. 
But there is more than this in the phenomenon of the 
fhedding of the teeth, for often the fang is waited while 
the tooth adheres only by the gum, and the permanent 
tooth has’ made little progrefs in its elevation, and has 
not préefled upon it. This decay and wafting of the 
fangs of the teeth looks more like a fatisfactory proof 
in fupport of their vafcularity, than any other change 
to which they are fubject.. 

Yet there feems to be no reafon why we fhould not 
Suppofe, that as the rudiments of the teeth rife into 
action at a particular time, and form the bony centre 
of the tooth, this formation fhould be effected by 
fimilar laws; that at a particular period the tooth 
fhould decay, and that the decay of the tooth fhould 
begin with the deftruction of the fangs. Neither can 
I refift the belief that the bony part of the tooth has a 
tendency to diffolution independently of a circulation 
of blood through it, or of an internal aétion of veffels, 
and that.as the roots walte, the furrounding vafcular 
parts abforb its fubftancé. | 

It 
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It is no proof of the firft fet being pufhed out by the 
fecond fet of teeth, that if the permanent teeth do 
not rife, the firft will remain, their roots unwafted 
and firm even to old age; for {till Icontend that thete 
is.an agreement and coincidence betwixt the teeth in 
their changes, and alfo in the alveoli, by which they 
are furrounded; but this is not produced by the pref- 
fure of the rifing teeth. When a dentift fees a tooth 
feated out.of the proper line, and draws it, and finds 
that he has made the miftake of extracting the adult 
tooth, letting the milk tooth remain, he muft not ex- 
pect that the milk tooth will keep its place, for the 
contrary will happen, it will in general fall out. 

The old and the new teeth are lodged in diftiné 
compartments of the jaw-bone, and what is more 
curious, their alveoli are diftinét, for as the roots of 
the firft teeth decay, their alveolar procefles are ab- 
forbed, while again, as the new teeth rife from their 
deep feat in the jaw-bone, they are accompanied with 
new alveoli*;. yet thefe alveoli are not fufficient to 
fupport the teeth, for we find that the teeth will remain 
long perfe&t while they uniformly retain their relative 
pofition and number, but when one falls, the refl more 
quickly decay; and the chief art of the dentift in 
fhifting the feat of the teeth, is gradually to pufh them 
along the jaw notwithftanding thefe bony partitions 
and proceffes, fo as to bring them into equal and 
feemly lines. 

- No circumftance can better illuftrate how perfect 
the dependence of the alveoli is upon the teeth, than 
that of their being thrown off with them in extenfive 


* Mr. Hunter. 
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exfoliations. I have a {pecimen of this in my collec. 
tion, where the whole circle of the alveolar’ proceffes 
and teeth is thrown off. This happened after the 
confluent fmall-pox. I think I recolleé& a fimilar cafe 
occurring to Dr. Blake. In thofe tumors which arife 
from the alveoli and gums, filling the mouth with a 
cancerous mafs, and foftening the upper part of the 
jaw, there is no eradicating the difeafe but by taking 
away the whole adventitious part of the jaw which 
belongs to the teeth, and leaving only the firmer bafe. 
But even this operation will be too often unfuccefsful. 
When a tooth is loft, it appears as if the fpace it 
occupied were partly filled up by an increafed thicknefs 
of the adjacent teeth, and partly by the lengthening of 
that which is oppofite: indeed, this appearance has 
been brought as a proof of the continual growth of 
teeth. But there is a fallacy in the obfervation; for 
when the fpace appears to have become trarrow by the 
approximation of the two adjacent teeth, it is not 
owing to any increafe of their breadth, but to’ their 
moving from that fide where they ate well fupported 
to the other fide where they are not. For this reafon 
they get an inclined direction; and this inclination 
may be obferved in feveral of the adjoining téeth *. 
The tranfplanting of teeth prefents another very 
interefting phenomenon. A tooth recently drawn, 
and placed accurately into a focket from which one 
has been taken,. will adhere there: nay, it will even 
adhere to any living part, as in the comb of a cock. 
This, however, proves nothing further ‘than what all 
allow, that the tooth poffeifes vitality, for after a time 
* Mr. J. Punter. 
Bae. as | it 
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it will not adhere; it has become a dead part, and the. 
living fubftance refufes to coalefce with it. Again, 

and in oppofition to this, is it not very extraordinary 

that the teeth may be burnt by chemical agents, or 
the actual cautery, down to the centre, and yet retain 

their hold; or that the body of the tooth maybe cut 

off, and a new tooth fixed into it by a pivot’? ‘Had 

the teeth any vafcular action, this torturing: would — 
caufe re-aétion and difeafe in them. Sometimes the 
moft terrible effects are produced by thefe operations, 
as tetanus, abcefs in the jaws, &c. ; but this happens in 
confequence of the central nerve being bruifed: by the 
‘wedging of the pivot in the cavity of the tooth, or by 
the roots of the teeth becoming, as dead bodies, a 
fource of irritation to the furrounding fockets. 

The difeafe produced by the tranfplanting of teeth. 
has not been ‘fatisfactorily explained, though the in- 
veftigation would throw ‘confiderable light on the 
phyfiology of the teeth, and be in itfelf of pradtical 
-ufe. 396! 

‘About a month after tranfplanting the tooth, and 
after it has taken perfect adhefion, the difeafe has 
appeared. An ulceration is perceived in the gum and 
jaw; of the gum fhrinking and wafting by ulceration, 
leaves the tooth and alveoli bare. Soon after, blotches 
appear on the fkin; and fometimes ulcers in the throat. 
—In fome cafes, this difeafe- has been cured without 
mercury, and in others, feems only to have yielded to 
the mercureal courfe. Mr. Hunter entertained the 
opinion that it was not venereal, but a diftin&® difeafe ; 
and I find that Richter fuppofes there are two dif. 
eafes produced, the one venereal, and the other a 
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peculiar affection. Others have fuppofed that this is 
not a dileafe propagated from the one perfon to the 
other, but produced by the combination ‘of the living 
principle of two diftin& fyftems! In fhort, the cafe 
does not feem to be well underftood. Suppofing it to 
be the venereal difeafe thus propagated, (and this is 
the molt likely fuggeftion,) then it does not appear that 
we fhould confider it as an inoculation of the matter of 
the difeafe, but of a part long contaminated, ingrafted: 
and in this view it will probably be found neceflary to 
continue the plan of cure as for an old affeQlion, and 
not for the recent difeafe. 

We may conclude that the teeth are peculiar in 
their fubftance and flruéture, in the manner of their 
growth and nutrition; and, as they are diftin& from 
the other bones of the fy{tem in their form and con- 
nections, fo are they in their more eflential qualities. 

Or THE cums.—The necks of the teeth are fur- 
rounded by the gums, a red, vafcular, but firm fub- 
{tance which covers the alveolar proceffes. To the 
bone and to the teeth the gums adhere very ftrongly, 
but the edge touching the teeth is loofe. The gums 
have little fenfibility in their healthy and found ftate; 
and by maftication, when the teeth are loft, they 
gain a degree of hardnefs which proves almoft a fub- 
{titute for the teeth. ‘The ufe of the gum is chiefly to 
give firmnefs to tlte teeth, and at the fame time, as 
Mr. Hunter obferves, to give them that kind of fup- 
port which breaks the jar of bony contact.. Like the 
alveolar procefs, the gums have a fecret connection 
with the ftate of the teeth. Before the milk-teeth 
appear, there is a firm ridge which runs along the 

* gums, 
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sums *, but this is thrown off, or waftes with the rifing 
of the teeth: and as the teeth rife the proper gums 
grow, and embrace them firmly. The gum is firm, and 
in clofe adhefion, when the teeth are healthy; loofe, 
fpongy, or fhrunk, when they are difeafed. The only 
means of operating upon the general ftate of the teeth 
is through the gums; and by keeping them in a ftate 
of healthy action by the brufh and tinctures, the dentift 
_ fixes the teeth, and preferves them healthy ; but when 
they are allowed to be loofe and fpongy, and fubje& to 
frequent bleeding, (which is improperly called a fcor- 
butic ftate,) the teeth become loofe, and the gums 
painful. If a healthy tooth be implanted in the jaw, 
the gum grows up around it, and adheres to it; but 
if it be dead or difeafed, the gum ulcerates, loofens, 
and fhrinks from it; and this fhrinking of the gums 
is foon followed by the abforption of the alveoli, 
From the diforder of the teeth, the gums are fubject 
to many difeafes; fome of them troublefome, fome 
dangerous, or at leaft giving rife to dangerous difeafes. 
They fwell from tooth-ach and inflammation of the 
centre of the tooth (parulis), or form tumors from the 
fide of the tooth (epulis). Often fuppuration follows 
thefe fwellings; and the matter making its way by the 
fide of the jaw, and deftroying the alveoli, troublefome 
filtule are the confequence. ‘The accumulation of 
tartar on the teeth is the caufe of an ulceration and 
wafting of the gums, in the end very injurious to the 
teeth. The foft, fpongy, and bleeding tumors which 
arife from the gums, are in fact difeafes of the bone, 


* See Heriffant, 
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or rather the peculiar chara¢teriftic of the difeafe of the 
alveoli and of the cancelli of the jaw-bone ; and can- 
not be cured but bya practice which reaches to the 
root and origin of the difeafe. 


OF THE FIRST AND SECOND SET OF THE TEETH. 


Before we obferve the clafling of the adult teeth, we 
muft attend to the two fets of teeth, the infantine or 
deciduous teeth, and the adult or permanent teeth. 

The firfl fet of teeth are twenty in number: thefe 
are divided into three claffes; the incisorEs, four in 
each jaw; the CUsPIDATI, two in each jaw ; and the 
MOLARES, four in number in each jaw. 

The teeth of a child generally appear. in this order : 
firft the central incifores of the lower jaw pierce the 
‘gum. In a month after, perhaps, their counterparts 
appear in the upper jaw. ‘Thefe, in a few weeks, are 
fucceeded by the lateral incifores of the lower jaw; 
then the lateral incifores of the upper jaw. The growth 
of the teeth is not after this in a regular progreffion 
backwards, for now, inftead of the cufpidatt, which 
are immediately lateral to the incifores, the anterior 
molares of the lower jaw flowly lift their white furface 
above the gum about the fourteenth or fifteenth month, 
Now the cufpidati pierce the gum; and, laftly, the 
Jarger molares make their appearance, the teeth of the 
lower jaw preceding thofe above. The lait tooth does 
not rife till the beginning of the third year. 

The teeth do not always cut the gum in this order ; 
it is only the more regular and common order. When 
the teeth appear in irregular fucceflion, more irritation 

and 
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and. pain, and more of thofe fymptoms: which are 
ufually attributed to teething, are faid to accompany 
them, an opinion which I believe to have arifen from 
fome cafual obfervations. 

The deciduous fet of teeth terminates with the rifing 
of the fecond molaris; for the third molaris being 
formed about the eighth year, when the jaw.is advanced 
towards its perfect form, is not fhed, but is truly the 
firft permanent tooth. The molares of the adult are 
properly the permanent teeth (IMMUTABILES), for all 
the others are deciduous, and are replaced by the 
adult fet; yet we mutt recolle& that, in oppofition to 
Albinus, in this arrangement, it is more common to 
{peak of the whole fet of the adult teeth as the immu, 
tabiles. 

In the fixth and feventh years the jaws have fo much 
enlarged, that the firft fet of teeth feems too {mall, 
fpaces. are left betwixt them, and they begin to fall 
out, giving placertothe adult teeth. But the fhedding 
of the teeth is by no means regular in regard to time; 
the child is already, no longer in a ftate of nature, and 
a thoufand circumflances. have fecretly affected the 
health and growth... The teeth even fall out three 
years earlier in one child than in another: nay, fo fre- 
quently are fome of them retained altogether, that it 
would appear neceflary to be affured of the forward 
{tate of the adult tooth before the tooth of the firft fet 
fhould be thoughtlefsly drawn. | 

The jaw-bones are {till fo {mall, that the fecond 
fet of teeth muft rife flowly and in fucceffion, elfe 
_ they would be accumulated into too {mall a circle, and 
of courfe turned from their proper direction. 

The 
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The incifores of the under jaw are loofe commonly 
when the anterior of the permanent molares are thruft- 
ing up the gum. The permanent central incifores foon 
after appear, and in two or three months thofe of the 
upper jaw appear. In three or four months more the 
lateral incifores of the lower jaw are loofened, and 
the permanent teeth appear at the fame time the ante- 
rior molares have appeared. ‘The lateral incifores of 
the upper jaw follow next; and, in from fix to twelve 
months more, the temporary molares loofen, the long 
fangs of the cufpidati retaining their hold fome time 
longer. 

The anterior molares and the cufpidati falling, are 
fucceeded about the ninth year by the fecond bicuf- 
pides and the cufpidati. The pofterior bicufpides take 
the place of the pofterior molares about the tenth or 
eleventh year. The fecond permanent molares do not 
appear for five or fix years from the commencement of 
the appearance of the permanent teeth. The laft of the 
molares, or the dens fapientize, appears from the fif. 
teenth to the twentieth, or even to the twenty-fifth year. 


CLASSES OF THE ADULT TEETH. 


The teeth at full maturity are thirty-two in number *, 
and they are divided into thefe clafles, incifores, cu/pi- 
dati, bicufpidi, and molares. 

The incifores are eight in number, four ia each 
jaw: they are of the fimpleft form, their edges are 
even, and laterally they contract equally to the neck: 
they are gibbous, forward, and flightly concave on 


_ ¥ From. twenty-eight to thirty-two in number.—Hunter. 
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the infide; their roots are fimple. The incifores of 
the upper jaw are larger and ftronger; thofe of the 
lower jaw are fmaller, neater, and for the moft part 
evenly fet, while the teeth of the upper jaw are more 
frequently irregular from being crowded together. 

The cufpidati+ are four in number, one lateral to 
the incifores of each jaw. They are ftronger than the 
laft in their form; thicker at their bafe: in the gum 
more convex forward, and terminate with a notched 
central point. In general, and particularly in the lower 
jaw, they project further than the other teeth; their 
roots are fingle and long; they ftand betwixt the inci- 
fores and grinders in form as in place, for they feem 
neither perfectly adapted to cut like the incifores, nor 
for grinding. ‘* We may trace in thefe teeth,” fays 
Mr. Hunter, ‘¢ a fimilarity in fhape, fituation, and ufe, 
from the moft imperfe& carnivorous animal which we 
believe to be the human fpecies, to the moft perfec 
carnivorous animal, the lion.’’ 

Next in order from the fymphyfis of the jaw rife the 
bicufpides, the fourth and fifth teeth. Thefe are eight 
in number, and accurately refemble each other. Taking 
one, we may obferve that it is flattened laterally, 
anfwering to the flat fide of the root, and that it ter- 
minates in two. acute points: the internal of thefe points, 
even when not worn down, is the leaft. The fecond 
bicufpes is often wanting. ‘The bicufpides are very 
often called the anterior grinders. Their roots are 
fingle, or appear like two fangs united; or the firft 
bicufpes has in general two {mall fangs, or is rather 


* Dentes canini, the eye teeth, from their place of original 
lodgement in the upper jaw. 
forked ; 
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forked ; the others feldom more than one. Their roots 
are oftener curved than thofe of the other teeth. 

The firft and fecond grinders are nearly alike. The 
body of thefe forms almoft a fquare; generally five 
points project from their grinding furface, which makes 
an irregular cavity in the centre: often fome leffer 
tubercles, or points, are to be obferved at the bafe of 
the larger. ones. The neck of the tooth is but little 
contracted. There are two fangs, one foreward, the 
other backward, with their edges turned outward ; their 
extremities are broad, ‘often bifurcated, and fhorter 
than thofe of the bicufpides. There are two cavities 
to each fang leading to the general cavity in the body 
of the tooth. The fangs at their middle part are 
generally bent a little backward. The upper grinders 
have three diverging fangs, and they are more pointed, 
and have but one canal. They are direétly under the 
floor of the maxillary finus. | 

The jaw acquires its full proportion about the age 
of eighteen or twenty, when the third molaris, or the 
dens fapientia, makes its appearance. It is fhorter and 
{maller, and is inclined more inward than the others. 
Its fangs are lefs regular and diftin&, being often 
fqueezed together. From the cufpidati to the laft 
grinder, the fangs are becoming much: fhorter; and 
from the firft incifor to the laft grinder, the teeth 
ftand lefs out from the fockets and gums. 
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Plate 1. Opp. p. 25. Vol. IV. 


Plan Drawing of the Abdomen, Showing the Inflections of the Pentoneun . 


Drawn by Cha? Bell . ; ILE, ! Engraved by Skelton . 
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PLATE I. 


Tus plate reprefents an ideal fection of the abdomen, 
and the cut ede of the peritoneum is reprefented by 
the white line. 
A. The Liver. 
B. The INTESTINES. 
c. The KIDNEY. 
p. The BLADDER of URINE. 
E. The rEcTUM. 
1. The perR!1TONEUM, where it lines the abdominal 
muf{cles. 
2. The PERITONEUM, where itis refleCted to form 
the ligament of the liver. 
3. The liver being reprefented cut through, we can 
| trace the lamina of the ligament 2, over its 
Von, IV. a -.  furface 
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{urface 3, forming the peritoneal coat of this 
vifcus. 


4. Marks the peritoneum reflected from the liver 
upon the diaphragm. 

5. Here the PERITONEUM is refleed off from the 
fpine, to form one of the jamina of the me- 
fentery. 

6. The peritoneal coat of the inteftine, which we 
can trace round the circle of the gut until it 
unites again with the mefentery. 

7.7. ‘The peritoneum, forming the lower lamina of 
the mefentery. 

8. The tERrTONEUM at that part where it is reflected, 
and covers the kidney. 

g. The Perironeum is here defcending upon the 
rectum E, we fee it reflected over the gut, and 
defcending again betwixt the rectum and 
bladder. ; ; 

ro. The perrronreuM where it forms a coat to the 

fundus-of the bladder. — 

zr. At this part we fee the peritoneum refle@ed up 
upon the os pubis, and from that we trace it 
to fig. :. Thus we fee, that the peritoneum 
can be traced round all its various inflections 
and procefles; which fhews, that it forms one 
continuous fac, and that the inteftines and the 
‘liver are equally on the outfide of this mem- 
brane with the kidney. 
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Llate 3. At the end of Lart I. Vol. MV. 


Drawn by Chat Bell. Engraved by Skelton . 
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EXPLANATION oF Piate II. 


This Plate reprefents the epididimis and telticle, in- 
jected with quickfilver, and diffected. 


A. The body of the tefticle with the tunica albu- 
ginea diffected off. 

B. B. The feminal veffels in the body of the telticle, 
Or TUBULI TESTIS *, 

C. The rete testis formed by the the union of the 
veffels B. B. 

b. The vasa EFFERENTIA, which as they pro- 
ceed from the tefticle, are convoluted if a con- 
nical figure, afid arecalledthe vascULAR CONES. - 

EE. The EpIDIDIMIs formed of the union of the’ vaf- 
cular cones; it is a little diffeted and fpread out. 

F. The vas deferens. 
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This Plate reprefents the proftate gland, veficulxe 
feminales, and lower part of the bladder, the parts 
being previoufly hardened in {pirits, the veficula were 
afterwards cut open. 


aA. The body of the prosTaTz GLAND; it is that 
lower part of the gland which can be felt 
through the rectum... = 

~B. The proftate gland is here cut into and dilfefted, 
in following the dutts of the veficule. 

¢e. The extremities of the duis common to the vefi- 

_ cule feminales and vafa deferentia. 
* Where the tubuli are emerging to form the rete vafculofum, 


or rete teltis, they are called the va/a re@a. 


p. The 


r 
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pb. The cells of the veficule feminales, which are 
laid open by a feétion. 

x The left vas DEFERENS, which is alfo laid open to 
fhew the cellular ftru€ture which it aflumes to- 
wards its termination 

vy. The RIGHT VAS DEFERENS. 

Gc. The foramina, by which the vafa deferentia open 

into the common dud. 

H. . The lower and back part of the BLADDER. 

1. The RIGHT URETER. 


EXPLANATION OF PLarte IV. 

This plate reprefents a feétion of the neck of the 
bladder. 

As The lower part of the urinary bladder near the neck. 

p. The opening} of the right ureter, which is marked 
I. fig. iii, 

cc. The fubftance of the proftate ase which is cut 
through ; its thicknefs, texture, and the man- 
ner in which it furrounds the beginning of the 
urethra, will be underftood from this plate. 

p. The urRETHRA laid open. 

F. The VERUMONTANUM, OF CAPUT GALINAGINIS. 

ec. The points of feathers put into the openings of 
the veficulz feminales and vafa deferentia. 

N. B. Round thefe duéts, on the furface of the 
verumontanum, and in that part of the urethra which 
is furrounded by the proftategland, innumerable mucous 
duéts may be obferved : into fome of thefe {mall briftles 
are introduced. 
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PLATE VI. 


Fic. I. 


Aw ovum ina very early ftage, reprefenting the fhaggy 
furface of the true chorion. 


Fic. 2. 


We may fee here the foetus in a very early ftage 
contained in the tranfparent amnion, and, attached to 
the outfide of the amnion, the vEsICULA UMBILICALIs. 

N.B. Thefe are not repreféntations of the fame 
abortion, | 


Fig. 3. 
Reprefents the ovum a little more advanced. 


A. The CHorIon. 


B. The AMNION. 
c. The Foztus hung by the UmaitrcaL Cuorn. 


VoL. IV. b EXPLA« 
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EXPLANATION. oF Puate VII. 


This plate reprefents two views of a conception, 
we fhall fay about the end of the firft month, and here 
the decidua and the ovum have. been thrown off toge- 
ther. ‘This abortion was prepared fo as to refemble 
the beautiful engravings in Dr. Hunter’s xxxiv table. 


Fic. 1, 


The deciduous efflorefcence formed by the womb is 
feen here intire, and feen as if moulded to the cavity 
of the womb: it is only neceflary to obferve that it 
hung inverted. : 

A. The lower part of the conception, which was near 
the neck of the womb, and which has fome 
coagula of blood attached to it. 

B. B. Quills introduced within the decidua by. an open- 

‘ing near the neck of the womb, and their 
points brought out at that part of the mem- 
brane which anfwers to the opening of the 
Fallopean tubes: there it is either entirely de- 
ficient, or it is fo thin that it has been torn at 
Gc. 

Fig...2. 


Were the other fide of the conception is fhewn, and 
the ovum is feen to have adhered to the outer furface 
of the decidua. ) 

AA. AA, The quills introduced into the cavity of the 
decidua. | i 

B. ‘The thagey furface of the decidua. 
¢.c. The fleecy outer furface of the chorion. ; 
; | t. 


Plate Vil. 
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Tt is here to be obferved that the ovum, c DE. may 
‘be fuppofed to be as it has defcended from the ovarium, 
only fomewhat enlarged, and itis here evidently on the 
outfide of the decidua, but it has been torn open, and 
that deciduous furface which conneéted it to the furface 
of the womb at this place has been left with the womb, - 
to be afterwards thrown off with the difcharges. 

p. The delicate membrane the amnios. 
E. The umbilical cord, and part of the foetus. 


a 
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EXPLANATION OF PLaTe VIII, 


This and the following plate reprefents a conception 
of the third month, and as the abortion was thrown 
off very intire, we have another opportunity of. ob- 
ferving the ftate of the decidua ina more advanced 
ftate. 

a. Athread paffed through the more folid placentary 
mafs fufpending the whole. 

B.R. The prcipua, having a peculiar reticulated ap- 
pearance. 

c. c. Shreads of the pecipua, where it has burit in 
the‘delivery. 

p. The pecipua REFLEXA, through which alfo the 
proper membranes have buarft. 

Ek. ‘The TRUE CHORION. 

y. Very {mall curling arteries which are entering the 
decidua, or what may be confidered as the 
maternal portion of the placenta. 


EXPLA- 


as 
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ExpLanaTion OF “Piate 1% 


We have here perianal a: view of a feflion of the 
ome, conceptions >. | 
The pecipua. 
B. Bs ‘The cutiedge of the prcipua, which swill:be-fean 
to.furround the whole ovum,) and particularly 
it may. be obferved to form on the upper parta 
diftin® lamina from the placenta F, 
c.c. Lhe pecipua. 
p. The pEcInNUA_REFLEXA. 
r, The pLAcENTA already formed by the accumu- 
lated veflels. of the chorion... . 
«. The cHoRION towards the lower part of the womb ; 
here, it may be obferved the, fleecy veflels have 
difappeared. 


Hw. The AMNION. 


t. The umbilical cord twifted three times around the 
_ neck of the foetus. 
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